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The upper engraving shows the space occupied by the boilers and engines of the “ Mauretania.’”’ The two lower engravings demonstrate the large saving 
in space resulting from the use of high-speed turbines, driving, through reduction gears, three slow-speed propellers, They would 
save 1,600 tons of coal and over $5,200 on each transatlantic trip. 

















The pinion, direct-connected to the turbine, runs at 1,500 revolutions per minute, The spur wheel, direct-connected toe the propeller, runs at 800 revolutions per minute. 


SPEED-REDUCTION GEAR—A WAY OUT OF THE MARINE TURBINE DILEMMA.—[See page 142,] 
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ESTABLISHED 1845 1 ‘ li é ents nh ¢ th 


s t ithout in the leas 
’ MUNN & CO., Inc., t-ditors and Proprietors ndangering e integrit f e bridge as a whole 
( ntil r bridge, the greats 
Published Weekly at r whos nt rk is in cor re ion 
No. 951 Broadway, New York I or ! embers Of tl 
, , 
it 5 I 
} 
3 ! I ( ril 
, restis ; +t 
( nada ind above ill for the 
iblic at large ve tru that 
i 1 i \ 
z - vetore e final lans of this great bridge are adopted 
he Canadian government will take steps to make it 
. certain that the final bridge will, from every point of 
iew—engineering, architectural, and artistic—be the 
Y blest work of its kind yet erected in any country 
AR CAUSES OF THE PARIS FLOOD 
+ 
‘ a rs t I ‘ 
g gica hat 
CANADA AND QUEBE bi n | sil f Seir ind 
£ he! il. as tl slope are gentlk 
: ! n n 1 narily al d by th 
d It vint I ¢ ( is ei en oO! 
ted the , , k run-off 
i I , , ddet 
I 
8 j } ] | 
, ‘ j +} 
ding d nd es t ( 
; I d mp bl of sat I 
‘ . ol iter ran off a f i ould fre I I 
, , na d ¢ ! Fi or 
I th e gel illy ag d denudation of th 
i . le fa - in th iz 0 vatershed has beer 
© cour ntributory cau o tl lood. Not only do the trees 
1 } B £ ie . i Ss nderere ils 
I [ ? 
11 
‘ ‘ lan 
' ! ig hz id - 1 t ind n 
i : a ! ie vhicl ve it ot for th 
Amie na i ntor ecent! iT enormous xpense involved, would fford an absolut 
f Roeblit the ifeguard against future disaste1 We refer to the 
t ne iY pe bridge eroic measures employed by the Austrian engineers 
but ' . : ' ng na ») prevent the flooding of the city of Vienna by the 
na Al » 1 man and cart er Danube r nsisted in cutting an artificial 
I . 5 2 5 - ! “ must hannel entire i nd the city, through which, after 
, . 1 proportionat ; er reache i certain elevation, all the surplus 
td ‘ great stru te! rted and discharged into the rive 
i l ind a of th ) } | d be ssil ») create a sir 
' ' : ' . ndred a our it f Pari but the e due 
ante ognized at ‘ " f ind which ild have t 
" il press, botl demned i robabl be fe d to b ro 
eur n Canada ind realized ibiti 
I t I ) I i I [ 
y . new hould WATER CONSERVATION IN NEW YORK STATE. 
ff an trong, but tha FTER about three years of investigation of 
a i tectural treatment a vould the ib t of water resources, the State 
end ‘ ] ] wr t he « ind worthy Water S ‘ Commission estimates that 
Y f it ¢ re gil ng i 00,04 ver of water energy is run 
¥ »and fh 4 the Western Hemis el! ning to waste ¢ ear in the State of New York 
Wher he Canadian 5s nment took old f the and that if thi vere developed according to plans 
atter and let all it rfu restige and financia lrawn up by its engineers, the State would realize a 
tanec » tl eme, it was accepted as an augury yearly rental of at least $15,000,000 
it the ew bridg vould be worthy of the great As a result of its investigation of the watersheds of 
Dominion across the border line We have to confess the Hudson, Genesee, and Raquette rivers, the Com- 
owever, that the bridge hich it is now proposed to mission has located and surveyed four reservoir pro 
uild is decidedly disappointing typ. lected jects for the development of water power and the 
nd the method of treatment are not up to the latest control of floods These are the Sacandaga and 
tandard vf bridge ngineering In other vord Schroon Lake reservoirs on the Hudson, the Portage 
the design is distinctly commonplace Esthetically it sservoir on the Genesee, and the Tupper Lake reser- 
a ot a single redeeming feature ir on the Raquette The Commission considers that 
In redesigning the bridge, the Canadian government the Hudson River, because of its size and the large 
ould have made more ire of securing the best p« opulation and important industries of the cities sit 
bl jesigns, if had thrown the bridge open to ited along its banks, should receive the first consid 
orld-wide competition We h d then have learned eration in atl stem of conservation that may be 
het he Ve trongest, most conomical ind most dopted ind it recommends the construction at a 
beaut } " een st red under the oint on the Sacandaga River, 50 miles north of 
i ! é ension syst« f design Albany, of a dam and storage reservoir of 29 billion 
P ! th on all three ints if ibic feet pacit Such a dam would convert 30 
pension bridge that niles of the resent river valley into an artificial lake 
t re ich } f the size « Lake George 
pe n bridge, espe The principal object this reservoir would be to 
tior j far hold back and store the flood waters, and afford re 
ted to those ef during the low-water conditions of the summer1 
! f irg various powell lants along the Hudson, by 
1 element ! it fficient iter te maintain the level of 
the desired stage for operation of the 
Adie ' ( nts In addition to the great benefits 
rm i be f ed by ich control f the tage of the river 





| RUARY 12, IQIO. 
iter, the | er developed directly in connection with 
the big dar vould be transmitted electrically to such 

VI i \ in rre Mechanicsville Glens Falls 
Utica, Schenectad ind other less important com 
nunities ing within the zone of economical electrical 

unsmi n It is estimated that the reservoir would 

St $4,650,000 that the otal yearly fixed charges 

nd maintenance uuld amount to $237,700: and th 

I | gros arnings $427,500, leaving an estimated 

nnual 1 ‘ nue to the Stat of $189.800 rm 
( iol | I } basis tl oO f 
reservoir ould | funded to the State in fift 

til it ild be th ( 

I f ‘ } i ould yield a perpetual 
ne th i f red-up ate! 

The ¢ ission advises that the work be unde 
taken b he State, because under State control the 
necessa funds can be provided more economically 
and the interests of the public can be absolutely safe 


guarded It recommends the enactment of a law au 


thorizing the development of the power of the Hud 


on River; the construction of a storage dam on th: 
Sa ! ( ngvil he nd nt of th 
t l SS) nd 
il ad v é 
Ss ’ nd ( n¢ bond 1 

X Ing S€ oirs and 
lilding f othe ! rvoil to regulate the flow of 

( ind flood control 


STEEL BELTS. 








N ¢ I steel b Ss al ised in I ares 
t ind et ¢ stations rie l 
iff It nected th t eir el! ( 1 
t of ining f nds of tl b I ~ 
nds ‘ ed ‘ vith ] 
hi I C1 1 togethe It i ¢ 
st of i ind tempe t 
dvantages ! t wheels with « 
| thir ices of cork are attached, in o 
to prevent ipping The cork lasts practically for 
nd duces t iding to less than one-tenth per cent 
ive Prof. Kammerer has experimented I 
S f I de and one-fiftiet neh 
hick | é f d f 
e tra ission of 16 horse-pows i " I 
10 pound Although t vheels were not \ 
l lentl ‘ n at a speed 2 
x I i ne ( ¢ 
S I rev d t thi ius 
iS Inapprecl ) 
S ( S ‘ lowing advantag 
energ ransmitted ithout slipping and alme 
ithout los ie belts do not stretch, their atl 
may be reduced to between one-third and one-tentl 
that of leather belts, transmitting the same powet1 
consequent the wheels may be narrower and lighte! 
and the workshop less darkened by them The steel 
velts do not deteriorate appreciably, they may be used 
in damp wes and do not appear to be attacked by 
moke or acid They llow the attainment of veloci 
ties of 100 feet per second, and are consequently ver 
litable for use with turbines. The required tension 
is one-tenth less than that of leather belts transmitting 
the same power, because of the difference in we 
from which results an additional economy, owing to 
he diminished friction on the bearings Much room 
an be saved by using steel belts because their effi 
ciency does not depend upon their length They can 
be used horizontally in place of gearing The makers 
issert that they cost less than leather belts of good 
ality 


Che oldest steel belts have been in service two years 
in a Berlin factory a leather belt 24 inches wide was 
1eplaced by a steel belt 4 inches wide which trans 
mits about 250 horse-power The belt, after two years 
use, shows no indication of wear. The only objection 
to steel belts is that they are not easily seen, and con 
sequently may cause accidents if they are not care 
fully guarded 
_— —> + oe — 

A remarkable phenomenon was observed during a 
thunder shower in Finland in the summer of 1908 by 
V. J. Laine, who was making meteorological observa 
tions for the Finnish scientific society The shower 
approached from the east and the thunder, which had 
been heard at intervals during a half hour, ceased be 
fore any rain fell at the place of observation Dur 
ing approximately the same half hour the eastern hori 
zon was completely spanned by a double rainbow 
which likewise vanished before the rain came Imme 
diately after each peal of thunder the colors of both 
bows, and especially those of the Secondary bow, be- 
came confused and indistinct, and the whole double 
rainbow appeared to vibrate rapidly. Laine explains 
this singular phenomenon, in acocrdance with the 
Airy-Pernter theory of the rainbow, by assuming that 
the concussion of the air which produced the sound 
of thunder, also increased the diameter of the rain 
drops from less than 1/250 inch to between 1/50 and 
1/25 inet If this assumption is confirmed it will 
furnish a valuable contribution to the theory of thun- 


der storms, which is still incomplete. 
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According to a recent dispatch, a contract for the 





onstructio at a cost of $500,000, of a dam which 
form part of a1 gation scheme in the southern 
ion of the island « Porto Rico, has been awarded 
native engineer vho secured the award in compe 
yn with four A ican firm The total cost of the 
n $2 000.000 
The heaviest rainfall ever recorded for a single day 
I he Ist of Panama occurred during the great 
of la D I een the hours of 10 A. M 
mber 28 ul \ December 29th hen the 
n eae i Pr » | da ill of 10.86 inches. 
I il fall for ! i 17 incl vhich is 
equal an ave g f nearly t inches a day 
The stern fra ler, and bracl r the new 
White St lir O hic recently su] 
plied by the Darlit n F rer ny. a he heave 
i ever ca i i | Tl I il 
) I mad Ss I ime, 70 tor 
after boss a1 or forward boss arms, 45 tons; 
and ruddet 1) total ight of the same 
iT 1 I iuretania vas 0 tons 
The rapid elimination of ailin el hown 
by statisti rece! y § n by a German pape! In 
he twen vea 88 and OR tl percent 
we ailing ‘ declined it merchan 
iil f Gr B r 14.1 to 12.6: of Ger 
mal from 62.1 ) ( he United State from 
80.7 , Ir il marine of Fran how- 
€ little cl occurred, the respective 
I g being nd 47.2 
According to I Matir e Minister 
of Marine is asking rf onstruction of two dread 
noug! of Oo ‘ na gramn vhich ha 
n rece! P i I and he ha 
netior l i I I I idopted by h 
Superior ( ncil vhicl mmended 
( rre I I I I urre 
( uly pow 
ful gui I I itter e speed 1 
a i kt 
The locomotive ( lectric opera 
on of ri! nn of tl Grea 
orthe R f ical equipme! x 
I ibo x t t 120 tor and 
| 1D] . 
y ( wey } 11 
me rhe ay 
} i ff I i 


The Public Serv.ce Commission ecently adopted 


n ¢ ler s ¢ York S 


il ( l i 
I d or ol ot é il 
re] I I aiso post in sta 
ol I ff 1 i showing th ca 
ons ol I intersecting tl ub 
lir d all I be equipped with illu 
ninated sign placed ul iy wall for the 
rning | hat they are approa 
It is claimed tha hou establishment of 
} | Y Ss i T T 0 CC 
I fficier j ( On Jur Oth, 1909, t 
.. i luded 1 I 1.64 lighthouse keep 
ar ( it t] ear of 1910, 61 additional 
1 irit of 47 keeper will be 
I ougl for th 5 
I l nal lighthouse districts, 
Alash | I ind tl I 1 station at 
( n Island The cost of 
) a7 7 OOF 
In a recent ntoa Ne York pape M1 
tility of attempting to 
the dropping of dyna 
ite fre i He states tha ] d 
ruc 7 Te« ry much Ik han any 
one 1 | er ction of high explosives 
ould suppo ind ny tons of dynamite might 
be exploded in t midd of Madison Square without 
any more rious damage than the blowing out of the 
indows of adjacer ildings by the rush of air 
toward the explosior ll the void formed by the 
I he he 1 ga and air 
A word of irl cently been given by J. N 
Bailey n English engineer, to those who are contem 
plating an increase of é power plant Vy utilizing 
e exhau steam of iprocating engines in a low 
ressure turbine He i that there are cases in 
hich a positi loss would occur if the exhaust steam 
used in a turbir preference to a feed-water 
I In one installation which came under his 
ice, the major part of the latent heat in the steam 
ch had been used efficient in the feed heater, was 
ted in the condenser into which the turbine ex 
isted; for, while some 90 per cent of the heat from 
e steam could be utilized in the feed heater. only 
ut §™% per cent was recovered in the turbine 
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ELECTRICITY. 


Less than a the New York Publie Service 


year apo 
Commission of the Second District issued an order 
limiting the number of passengers that could be car 
ried on each car of the Pine Hills line in Albany 
There was so much public dissatisfaction with this r 
striction that the order has recently been withdrawn 
A report on the tie and pole consumption in 1908 


has recently been issued by the Census Bureau. The 


total number of ties purchased by electric railways for 
the year was 6,425,368, of which 4,592,195 ere hewn 
and the rest sawed. A large majority of the ties were 
oak, the number being 2,414,403; chestnut comes second 
with 1,282,128; while Southern pine and cedar follow 
with 944,690 and 850,687 respectively The number of 


poles bought by electric railways and electric light and 





power companies was 531,497 vhich is considerably 
ess than the number for the previous year. The ma 
jority of the poles were cedar iz., 285,689; chestnut 
comes second ith 166,050 

In place of the ordinary windmill type of we 
hitherto use for transmission line a ne form of 
tower ne beginning to find favor It consi of 
tw column aced hort dl int pal ind o! 
nected ( i] b The plane of , 

ral rse to the directior f the lir ind a 

pper end it supports a cross arm on which tl ran 
mission line are ipported. The advantas of th 
construction over the rigid windmill type is the fact 
that in ease of a break in the line each tower would 
give somewhat and distribute the strain, thu revent 
ing the towers from being pulled « r ol after the 
other 

The Illinois traction system cove 1 territory 90 
mile vide and 225 mile ong Much new ork 
being done along the line of thi ystem which 1 
quires the general manager t make frequent trip 
from place to place To prevent loss of time |! ha 
had a sleeper and office car built n which he can 
conduct busines vhil oute and which ill carry 
him over night from one point to another The mar 
gQ ear is well equipped with all the onveniencs 
ha h might de re Oo! hi tri It is provided in 
the forward part with an office roor oO arranged that 

can b onverted it 1 bedroom with four bert! 
separately curtained off In addition to this there is 
dining room and kitche1 The over-all length of tl 
ir is 62 feet 


ymmission o1 


In tRe ecent report of tl Re ee 


van d intand i n United Kingdor 
' Or I onclu rea d I he que io! 
( lectric haul on « l na hat a greater 
gularit i I t eed mav b intained 
a here will be oO! f the inal banks fron 
aves that here vil e ar econ il } j of 
the locks becaus the torage capacity of bars ne 
taken up it ropelling machiner : if ne 
eal h< i ; ‘ ' j rh ‘ } 
ed fo ( rating l } ind eve! for factori 
along the canal Tl | l I i ide in Fr . 
not long ago of pre liz for hor ind el e hant 
age side by side, but t ental ta ta teneediand 
ause the electr ’ n Ww nstantly 1 rded 
slower horse-d1 ‘ boat 











One of the exhibits at the recent Chicago Electrica 
Show, which attracted considerable attention, was th 
government aeroplane fitted with a wireless telegraph 
receiving and sending ystem The chief difficulty in 
fitting up an aeroplar I reless telegraphy lies in 
he fact tha i rut \ ires used for bracing 
the parts and these interfers ith the reception of th« 
message on the short antenne# ava on such a ma 
chine The difficulty Ss overcol by stringing thre¢ 
strands of No. 14 copper wire along the under surface 
of the upper plane and cont I these strand i 
a loop of ire trung al I Le 
plane Conditior n the Col 1! ere no uch a 
to permit of der nstr I t rivanta ol ue 1 
system of antennae, but nevertheless it me ible to 
carry on telegraphic communication bet en the aero 
plane and a station in the annex of the Coliseum 

A novel proposition is presented before the recent 


meeting of th American Institute of Electric Engi 


neers by Prof S. S. Seyfert 


They propose to length of single-phase 
series motors, so that motors of higher horse-power 
ean be accommodates space between the driv- 
ers of a _ locomoti' T reduction of length i 
effected by using a stationary exterior armature and 
a revolving field and re! ing the commutator to any 
convenient poin I itator would be tation 
ary and the br i d ive to be revolved about 
it by connectior l field. This would provid 
more space for tl iture windings, which in tl 
type of motor sl l tronger than the field, and 
ould enable a bett ation of the space ord 
narily occupied tl ommutator. The advantage <« 
having the commute r accessible ind constantly 
view would offs the mechanical disadvantag 
separately revolving e commutator brushe 








Count Plunkett, the Director of the National Museu 
of Science and Art, Dublin (lreland) 
of a bequest of £5,000 to tha institutior j 
by Mr. Patricl irphy of Newry 
A crew « nap makers of the Geolos i 
y, under i ad hi, f ¢ r ropos { t{ 
Birdeye, re mapping ! lawa I Isl 
work will occupy a told out eights 
the end of h tir it t ught i ! ha 
ucceeded 1 i} ‘ ad | i] } (al 
Molokai 1ul ind Ha il Tl work m 
nary to a yx« xter ior 
of Ha ill 
Are the I I 
ad Bi } } ; 
blind I \ I I ’ 
a 7 
com] a 
of his other fa iti l absurd i l 
he imputation of striking abil doe n a 
ecially talented blind man irn hi l 
tl exer e ot hat ability The lind 
with pe , ic. basket maki i 
nen ney i rt heir rigi oo} n fhe ra 
f citi I i! 1 t I i ad 
With the ordinary movins é ( 
graph Dy ) centlt ! ike " ri 
rate ¢ cond l muct t 
taking a pictur ( i bul ( I 
Even if t i ( ond 1 
resu ld d i 
Zei It ntenk.. ¢ ( ur de 
l Kine re ira ‘ 
\ of ” of ond 
in 1 , ’ 
of the ( ul nd 
electrical nine ! 
} ad Ti ‘ 
The last r | 
med b 
ttled } 
ing M i 
Prof. R 
ther ind Al i dout 
anal I 
‘ i i ‘ } ’ 
I ( 
‘ BR 
ad \ I t I \ 
Flagst ol 
( TiorT | 
eall | ft 
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g ( ! ( Sy 
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x pense " S50 OM } . ‘ ‘ 
raphi SS ind } \ ( 4 
mander Pea declit ( exped 
believing | 
n She d lar ] ) x 
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Ar } hr 
Prof. Frank H. Knowl 
I 
ot ‘ \ i i 7 
ol oO ne } cl n-fern ( ad 
Woodwar a a wa To | I io 
formation near Rock Sprir W vor | 
cial ji . fry } ’ } 
lated ‘ ! hain-fern s¢ ‘ i} ‘ 
over I ri I i OT 
tario and \ ! ne ( } 
nd Arka! I ‘ ri 
i , 1 
WW I 
vas foul Ca 
Orevgor 
oris ! 
(y nad \ 
Prof kK ' LD , 
ma ‘ re ' 
( i! ( | 
, tha , , , , 
( hir Janan. tronica Aaj " 
I hree ne fert 
o! ‘ ing the " 
i on -a tunt of thei ‘ 
» for I living L ver uni 7 . 
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A NOVEL AMERICAN MON 


monoplan iliustrated herewith 
of e me novel aeroplatr 
hich has thus far been produced 
the invention of Mr. A. L. Pfitz1 
ho, for ome time ist, has beer 
i 1 witl ty H. Cur 
d t ue plane 
| " vl ‘ ) 
ling ¢ fea 
tur ! i m tl 
il ' ‘ irftac i hine 
uch a produced abroad by Bler 
ind th Antoinette Company Unlike 
thes« machines there is no square 


or triangular body extending the 


length of the machine and carrying a 
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Rear view of monoplane, showing novel sliding wing tips 




















air of wings near its front end Ir 
place of this, there is a single plane 
ou I ot I I il 
truf ui cel r, and i 
! i ntal tail if i I 
i ingle-surfa il 
fee n front rl tical dd 
placed in I abe i 
‘ } il rudd ! 
aul t ! ! re i 1 
t iviator I 
ntr i } i ngle laced 
a) . of } iviat 
rhi i la per lidir ! 
or ! ider of he I no il 
at each ene urpose of mail 
i g tl t tability The 
fa i i ntrols are ope! 
ited i wl 1 makes this ma 
ch the ple to drive of any 
produced 
I i ia i I id of 6 f t 
ind for ind-aft widtl of ¢ f 
The pla if is bu 1 feet x ¢ ‘ 
quiva t in area of ( jua 
i The sliding ing tiy " " 
' feet D [ from front to rea 
The te ) i! id is 6 x t 
ine ind tl ertical rudder 
by 2 feet higl The dimer 
o | fa 6& x 2 feet The 
total iz I machine, the tank 
being filled with 6 gallons of gasoline 


and 1 gallon of oil, and the radiator 


th 1! gallons of wate! i 0 


Mr. Pfitzner at the control wheel of his monoplane. 
r plant, and th ribs 1 truss of they 


THE FIRST AMERICAN MONOPLANE TO FLY. 





FreBRUARY 12, 1910 


OPLANE 


pounds. The weight carried pe 
square foot is therefore slightly more 
than 3 pounds. 

The four vertical posts forming the 
chassis terminate in forks of seamless 
steel tubing, each of which carries a 
20-inch pneumatic-tired wheel. The 
posts are spaced apart by steel-tubing 
braces and by wooden skids extending 
The front 
edge of the main plane is mounted 


from the front to the rear. 


upon these uprights 46 inches above 
the ground. The rear edge, which is 
formed of steel cables stretched over 
the ribs, is 1014 inches lower than the 
front edge where it crosses the main 
vertical uprights. The ribs have a 
slight curvature of about 1 in 19, the 
amber being 334 inches in the length 
of 6 feet. The center of pressure is 
located about 18 inches back of the 
front edge of the plane. The ribs are 
laid upon two main spars running the 
entire length of the machine, the fore 
most of which forms the front edge 
of the plane, while the rear one is 10 
inches in advance of the rear edge 
and rests in sheet steel sockets at- 
tached to the heavy main ribs that 
connect the central vertical uprights 
At suitable distances from the center 
of the machine, on these front and 
rear spars, vertical struts are attached 
to them for the purpose of trussing 
the plane. The 25-horse-power 4-cyl- 
inder, 4-cycle Curtiss water-cooled mo- 
tor is mounted upon two laminated 
beams extending from a cross tube at 
the rear through the monoplane sur- 
face to the front edge. The rear of 
the motor is substantially braced by 
four diagonal tubes, as can be seen 
in one of the photographs The pro 


peller, especially designed by MI 
Pfitzner, is 6 feet in diameter and 


gives 235 pounds thrust at 1,200 R. P. 
M., or 9.4 pounds to the horse-power 
The oil tank is seen just below the 


f the plane in the 


surface ¢ photo- 
graph just referred to The oil is cir 


(Continued on page 150.) 


NEW OVERHEAD ELECTRICAL CONSTRUCTION ON THE N. H. RR. 


N Haven 4 
Hartford Rai 
ma npany 
} veil sa ! // 
with the i / as - ¥ 
tior of t el 
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York, that it has 
} decided to extend 








the electrification 
for another forty 
: miles to New 


Haven. The com- 
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Ly wire STEFLL CONTACT WIRE 


pany is also 
} (Continued on 


pag 154. ) 























tieneral view at Glendale, showing the light and pleasing appearance 


of the construction. 


THE 


NEW OVERHEAD SYSTEM 


OF THE NEW HAVEN RAILROAD ELECTRIFICATION, 


Near view of a pair of curved supporting columns, showing a triangulated pipe 


hanger, suspended from the two 1‘j-inch main carrying cables 





I} EBRUARY 1[2, IQTO. 


Scientific American 


141 


SMOKELESS POWDER—METHOD OF MANUFACTURE.~ IL. 


In the issue of the Sctentrric AMERICAN of February 
5th it was shown how greatly the improvements in 
the power of naval guns are due to the introduction 
and deveiopment of smokeless powder. The present 
article is devoted to the description of its manufacture. 

The base of our smokeless powder is cellulose—that 
wonderful and yet indescribable form of matter. Cot- 
ton is one type of pure cellulose. 

In 1832 Braconnot discovered that starch dissolved 
in nitric acid and when cleansed in water became an 
intense explosive. A little later, Pelouse obtained the 
same results by soaking cotton fabrics in that acid 

















The nitrating house ts like a great, gloomy steam 
laundry—the cotton being digested in centri- 
fugal wringers like those in which 
clothes are washed, 


and then washing them in water. This was the first 
step in the evolution of smokeless powder. Because of 
the great violence and erratic behavior of the explo- 
sive thus discovered, it took years to develop it into 
a safe propellant. More than half a century ago, Aus- 
tria, and later Prussia, used nitrocellulose in their ord- 
nance but its impetuous action could not then be 
properly curbed, and a series of accidents and unex 
pected explosions caused its abandonment. Years later, 
when the speedy torpedo boat and the rapid-fire gun 





arrived, French chemists, through stress of need, 


found ways to check the explosive violence of gun- 


BY ROBERT G. SKERRETT 
cotton and to fashion it into a safe and practical pro- 
pellant. We followed France, but our powder has 
been the immediate offspring of that produced by the 
great Russian chemist Mendeleff. 

It seems paradoxical that we should seek for a safer 
and less violent propellant than common gunpowder 
by adopting for a base an explosive well known to be 
more vigorous and more unruly. The secret discov 
ered by the chemists proved nitrocellulose to be amen 
able to the influence of deterrent agents which subdue 
the suddenness of explosion, while the form of the 
grains regulates in a remarkable way the rapidity 
with which the granules burn and generate the pro- 
pelling gases. Smokeless powder can now be made 
in grains of such size and such form that the condi- 
tions imposed by each caliber of gun can be met, and 
the muzzle velocity of the shot regulated with aston- 
ishing precision. Thus the task of the ordnance engi- 
neer is now quite opposite to that of former days. To- 
day the gun is designed to meet certain requirements, 
while the propellant is afterward made to suit the 
gun. 

Now for the manner in which harmless cotton is 
transformed into a ballistic agent at the Naval Pow- 
der Factory, Indian Head, Md. No official secrets are 
betrayed, because the value of the process lies in the 
nice proportioning of the various ingredients com- 
bined with particular forms of grains. These niceties 
are the outcome of lessons learned after much experi- 
menting, in which the variation of a tiny fraction of 
an inch may either make or mar the product. 

Cotton when steeped in nitric acid becomes soluble 
in a mixture of ether and alcohol if the percentage 
of nitration be less than 12.75, and is insoluble when 
the measure of acid is above this arbitrary dividing 
line. When below this percentage, nitrated cotton 
which by nitration becomes an explosive—may be dis- 
solved into a plastic substance; and when the ether- 
alcohol solvent has, in its turn, been evaporated the 
cellulose becomes a hard, tough, translucent mass. 
Before hardening, however, the stuff is pressed into 
grains of various shapes which burn with a bright 
orange flame and without smoke. Our smokeless pow- 
der is a brother of collodion so useful in medicine and 
the art of photography; while celluloid, in its endless 
applications, is a first cousin, and lies just beyond the 


dividing line of those substances soluble in ether- 
alcohol. 

The cotton used may be either the blooms straight 
from the fields or the white mill waste in either 
case, the cotton is cleansed by an alkaline bath, and 
then well dried in an atmosphere of 212 deg. F. The 
workmen toil in this temperature, but the perfect dry 
ness of the air explains why they are not boiled alive. 
The object of the drying is to make the cotton more 
absorptive in the acid, thus insuring more nearly per 
fect nitration. After the cotton has been dried, it is 

















The powder is forced through macaroni! dice in the 
form of an endless rope, perforated from end 
to end with a concentric group of 
circular passages, 


packed in air-tight canisters and sent to the nitrating 
house, where it is soaked for half an hour in a strong 
mixture of sulphuric and nitric acids. The reaction 
frees from the cotton a percentage of moisture which, 
if not withdrawn, would dilute the nitric acid and 
affect the character of the product Sulphuric. acid 
has a strong affinity for water, and it extracts the 
moisture—thus leaving the nitric acid unimpaired and 
capable of doing its full work upon the cotton. 

The nitrating house is not unlike a big steam laun 


(Continued on page 151.) 









































This view shows the important process of 
washing the cotton in the alkaline 
bath for the purpose of re- 
moving all traces of ofl, 





The * pyro” is piled into open tubs, and transported 
to steaming tanks, where It is boltled and 


boiled to extract the major part of 
the clinging acid, 


Running the fluid pulp through the ** wet-machine,” 


re in flakes 
r cent 





whence it comes trom the rol 
containing about 40 1 
of water, 









































One of the mechanical kneaders in which 
the “pyro” is mixed with the ether-alco- 
hol solvent, and converted into “col- 
loid,”* before pressing it into solid 
eylinders, 


The dehydrating house, where all but a very small percentage of the 
moisture is extracted by pressure and finally by the use of alco- 
hol to drive the dampness before it and leaves enough of 
the spirits behind to form the needful solvent, 


HOW SMOKELESS POWDER I8 MANUFACTURED. 


In the drying house, where the powder 
grains are stored away and dried to the 
proper stage, before testing and secal- 
ing away in air-tight tanks 
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not exceed e1 nt If so, the actual 
¢ elling po l yn] about 38,500 hor 
er eed of revolution resulting from 
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ild e al fficiency of not less than 
t | vhich 1 ins that the haft horse-powe1 
requires e sal ffective propelling power would 
i) ving of about 15 per cent 
Thi i lauretania vithout sacrificing 
I f a r 26 Knot ould reduce the boiler 
q I I ind I al onsumption on eacn vovage 
I idditi i conomy at the propelle1 
f ould be corresponding and 
onomi« realized at the turbine Fo1 
nder od it for equal efficiencies in any 
vO { he numbe if rows of blades is, rou 
I yrtionat Oo the quares ofl 
ipl i eds of tl rotating ele 
" peed of the rotating ele 
ines of tl Mauretania” and “Lusi 
I I ird peed common to large 
I I vould mean that to ob 
T I t latter, the “Maure 
iné vould require approximately nine 
ul f blade vhich would make a 
‘ bi ength To maintain the same 
| nd increase the peripheral speed 
it of turbines in land practice, the 
( e nearly 40 feet in diameter. 
( l on of the turbines of the 
l ‘ l be about 14.5 pounds per 
ower per hou it it has been proved that 
la ipacity, operating at speed 
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in! 1 
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ple . 3 levic on merchant steamers would 
be ls, together with other 
col lval Q to 1 fact that the high 
ild not suffer the large drop in econ 
omy i] in tl ase of the present turbin¢ 
! ope i £ i uising speeds With the 
i cono!l of the high-speed turbine the 
boil icity would be reduced fully one-third, and 
ul bunk capa radius of action 
our be e! mously increased—a considera 
I n the extended opera 
na I 
2>-e-s+> 
Fhe Current Supplement, 
4 r in hich the big State of Cadi 
rl odt $ are striches These birds are dis 
1 | C. F. Holder Mendel’s laws and the origin 
ir pularly discussed by Prof. Otto N 


writes on an internal 


( n pump and other applications of a new prin 
ipl His aim has been to produce a pump of mor 

jlicity and strength of construction, in which the 
xplosive force is exerted directly upon the water, and 


in which no rotating flywheel, solid piston, connecting 


rod, crank bearings, or glands of any sort are required 


He describes the results of his experiments with very 


ucce ful types of pumps which have been set to 
ork on a sufficiently large scale to demonstrate their 


tility and economy Some interesting notes on Hal 


omet appear in the current SuppLemMENT, No 


80, together with an illustration showing how the 
irtl ill be immersed in the comet's tail on the night 
of May 18th next. The second installment of the paper 


cf Munroe and Hall on combustion and explosion—a 


primer on explosives .for coal miners—is published 
Dr. Ludwig Staby writes on the earth’s pendulation 
and ffeet. Census Director Duran contributes a 


most interesting description of the methods to be fol 


lowed n the 


or counting our popula 
aching The death of Delagrange calls forth 
an article on aeroplane accidents 


present census 
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Notes on Halley’s Comet, 
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comet became bright 


ith telescopes. Several have re- 


four and three-inch telescopes. 


tor of Dearborn Observatory, 





eclipse of the moon on the morn 


ing of November 27tl vith the 3%-inch finder of the 


According to the Harvard Astronomical Bulletin No 
379, Prof. E. E 
the Bruce telescope on December 29th, and finds upon 


Barnard photographed the comet with 


the photograph a very faint tail in position angle 69 


mit The tail was very slen 


y 


ceg. with 


der and st 





According to Prof. E. B. Frost, director of Yerkes 
! comet will be visible to the naked 
will cross the face of the sun 


Observatory 





eve about 


n May 18th h time the earth will be plunged 


n the comet’s tail for a period of several hours. The 
me of the comet’s transit will be rather unfavorabl 


or eastern observations, but undoubtedly it will be 
\bserved from the Lick Observatory in California and 
hrough other western telescopes. The comet will be 


isible to the naked eye about April ist in the morning 


before sunris¢ After it crosses the sun it 
vi ear in the ening sky just after sunset 
— —ati>-+--2- > — 


Atmospheric Electricity as a Source of Power, 


s often promulgated for 


The futility of tl schen 


utilizing the electricity of the atmosphere, with its 
tension of many thousand volts, is made plain by the 
following consideration According to the most reli 


able measurements that have been made, the strength 
current flowing from the air to the earth is 
10-° ampere per square centimeter. The maxi 
anne tension may he estimated at 100.000 volts 


Hence the influx of energy per square kilometer can 


ot permanently exceed 10 10 10” watt, which 
equal to 1/10 watt. This is equivalent to 1 kilo- 
watt for each 10,900 square kilometers (3,861 square 
iles) or 1 hor power for each 7,460 quare kilo- 


eters (2.880 square miles) of the earth’s surface, and 
amounts to about 50 horse-power for the whole of the 
German empire, and 50,000 horse-power for the entiré 
urface of the globe Prometheus 
— >+e-2 > 
What is 
pensive leather belt ever made for driving purposes 
has been recently shipped from New York. The belt 


is 240 feet long, 6 feet wide, 


declared to be the largest and most ex- 


three ply thick, and was 
To make the belt the 
steers were required 


onstructed at a cost of $7,200 


hides of 54 
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Correspondence. 
THE FIRST “ ALL-BIG-GUN ” SHIP. 

To the Editor of the Screntiric AMERICAN 

In glancing over your issue of November 20th, I was 
struck by your correspondent’s interesting article, “A 
Dreadnought of 1863 However, does it not seem 
more logical to go back a year earlier to Ericsson's 
“Monitor,” which was without doubt the first “all big 
gun” ship built. The “Roanoke” was really a combi 
nation of the “Merrimac” and the “Monitor,” being 
like her antagonist, a razed frigate, and resembling 
the “Monitor” in the matter of her turrets; therefore, 
it appears that the “Monitor” was the original dread- 
nought, and the present mighty vessels of that class 
are but the design of the great Swedish-American en 
gineer applied to ocean-going vessels. For be it known 
that Ericsson never intended to employ the “Monitor 
vessels for any other than coast defense duty 


Brooklyn 


N. ¥ Geratp ELvis CRONIN. 





— A aa 
SIGHTING A RIFLE. 
To the Editor of the Sctentiric AMERICAN 


[ was interested in Mr. Woodland’s article, “Sight- 
ng a Rifle,” in your January 22nd issue, and I would 

like to mention a point which I think he ‘has over 
looked, vi he jump of the rifle. This term refers 
to the angle through which the barrel recoils while 
the projectile is traversing the barrel In off-hand 
, 


shooting the rifle recoils upward, and sometimes 


slightly sideways, about a center which is 


probably 
a little forward of the butt plate. The correction for 


this should be applied to both sights, and directly pro- 


portional t their distances from the center of recoil: 
but as the rear sight ery near this center, and has 
little vertical movement due to the jump, it is suffi- 


cient to elevate the front ight through this anglk 
(This is don 


front sigh 


by the manufacturer: notice the high 


1 six-shooter, which always has a con- 


siderable jump.) Mr. Woodland’s plan was evidently 
to make the correction on the rear sight only; and 
while thi 


would correct the angle of jump, it still introduces a 


would keep the front sight lower, and 
constant vertical error at all ranges—an error equal 
While 
this is small, and perhaps negligible for the 0.22 cali- 
bers, it would still affect his 
The bull y he, ’ 


to the vertical movement of the front sight 
calculations slightly 
litt high, tending to inte: 
sect the line of sight nearer in the ascending branch, 
and farther in the descending branch of the trajectory 
Chappaqua, N. Y A. W. BEbE LL. 
- Pa ee Ne eS ee 
CURIOUS FACTS ABOUT SQUARES AND CUBES. 
To the Editor of the Screntiric AMERICAN: 
I have discovered the following curious facts about 


quares and cubes. These facts, in my opinion, are 


interesting from a scientific point of view besides be 
ing of some practical us¢ I shall be very glad to 
have you publish them if you deem them of sufficient 
worth 

1. To be a square a number must have for its 
unit’s digit one of the digits 0, 1, 4, 5, 6, or 9. This 
of course, is well known, but I put it down as an aid 
in understanding the other facts. 

2. To be a square a number, if its unit’s digit be 
0, 1, 4, 5, or 9, must have for its ten’s digit 0, 2, 4, 6, 
or &, i. e., the ten’s digit must be zero or an even 
number. If the unit’s digit be 6 the ten’s digit must 


be 1, 3, 5. 7, or 9, i. e.. an odd number. If the unit’s 


he number must be 025, 


digit be 5 the final digits of t 





25, or 5625. If the units digit be 0, there must 


be an even number of zeros at the end of the numbers 
A number, to be a square, must have as remain- 


der when “nines are cast out” of it either 0, 1, 4, or 


7 Since the sum of the digits of a number giv: t} 
same remainder when divide a n ’ 
ber is divided by 9, thi is easily yplied by divid 





ing the sun f the digits of the number to be tested 
by 9. To this test T can give an algebraic proof. 

{ A number, to be a cube, must have as remain- 
der when “nines are cast out” either 0, 1, or 8. This 
fact also T can prove by means of algebra 


I can furnish you ith a device, if you desire it, by 





means of whicl the quares of the numbers 1 to 25 


heing given, tl quares can be written off in order 

od libitum without any multiplications 
Normal School, Peterboro 

—$———$__—__§_o+9+»—_____—_ 


MISS PECK AND MRS. WORKMAN. 





G. H. Kirpy 





To the Editor « Screntiric AMERICAN 

After her a I the lower north peak of Mount 
Huascaran in P i 08, Miss A. Peck wrote i! 
Harper’s Mag I ind in other periodicals and pape1 
the followins 

“It may be regarded as certain that Hua 
above 23,000 f hence higher than Aconcag 
feet, and the loftiest mountain known on thi 
phere If, a eems probable, the height is 24,00/ 
1 have the honor of breaking the world’s record f 


men as well a omen 
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Knowing from her own statement that Miss Peck 
made no instrumental observations above 19,600 feet 
on Huascaran, and believing, furthermore, Aconcagua 
to be the highest mountain of the Andes, | decided 
to test the truth of these assertions by sending expert 
European engineers to make a detailed, up-to-date tri 
angulation of the two summits of Mount Huascaran 

The only of this 


previous known measurement 


mountain was made many years ago, which is said to 
have given a height of 22,180 feet for the south or 
higher summit 

Prof. Schrader, who a few years ago made the most 
authentic measurement yet made of Aconcagua, and 
M. Henri Vallot, both well-known French scientists 
and heads of the Société Genérale d'Etudes el de Tra 
vaux Topographiques of Paris, undertook to assist in 
getting up the expedition, and gave the matter their 


ose personal attentior 


M. de Larminat, exy t ngines who |] irried 
out important survey ork fe ibove va 
selected as chief of the missior J 
companied by two other competent topeg apher he 


started for Peru 
Favored by good weather conditions and assisted as 


to transport by the Peruvian government, they exe 


cuted a careful and detailed survey from the sea to 
Yungay, and by actual measurement established the 
heights of four stations in the Black Cordillera, from 
each of which they triangulated the two peaks of 
Huascaran; so that Huascaran now stands as one of 
the most accurately measured high Andean -moun 
tains 

The results are: Height of north peak 
Miss Peck, 21,812 feet: of south peak, still unclimbed 
22,187 feet These figures may vary by a few feet 
but not many, when the calculations aré 
over by M. Vallot for verification 

Mount Aconcagua, nearly 22,900 feet till remair 
as IT predicted and as Sir Martin Conway and other 
Andean explorers he always maintained, the high 
est peak of South America 

Miss Peck’s highest ascent to date therefore stands 
north peak Huascaran 21,812 feet instead of 24.000 
feet, as she estimated it; and she has not the “honor 
of breaking the 


women, for my two highest ascents of respectively 


” either fe men or 


world’s record 

22.568 and 23,300 feet debar her from that honor in 

the case of women, while a number of men have mad 
ents exceeding her highest 


Algiers Fanny Buitock WorKkma 





Official Meteorological Summary, New Work, N. ¥., 


January, 1910, 


Atmospheric pressure Highest, 30.79; lowest, 29.20; 
mean, 30.10. Temperature Highest 1; dat Zist; 
lowest, 5; date, 5th; mean of warmest day, 46: date 
21st; coolest day, 18; date tt} mean of maximum 
for the month, 38.8; mean of minimum absolute 
means, 32.4; normal, 30.6; daily exces compared 
with the mean of 40 years, 1.8 Warmest mean 
temperature of January, 40, in 1880-1890; colds 


mean, 23, in 1898. Absolute maximum and minimun 


of January for 40 years, 67 and 6 Average daily 
excess since January Ist, 1.8 Precipitation 5.61 
greatest in 24 hours, 1.58; date, 13th-l4th; average 
for January for 40 years, 3.80 Accumulated ex 

since January Ist, 1.81 Greatest precipitation, 6.15 


in 1882; least, 1.15, in 1871 Wind Prevailing dire 


tion, northwest: total movement. 9 


hourly velocity, 12.3; maximum eloci t li per 
hour Weather Clear day 7 partly clouds 10 
cloudy, 14; on which 0.01 or more of pre itation a 
curred, 14. Snowfall, 16.6 Mean rela idity 
77.1. Sleet, 5th, 29t! Der ! 6tt ! 9th 
> -o =e 
The Ar t © Exposition 
Lye 


rnational agriculiural exposition 
hich is to take place tl year The exposition is to 
he opened at Palermo (Buenos Ayres) on Friday,.June 
3rd, 1910, and will close on Sunday, July %ist, 1910 
The exposition will be divided into eight ec LLons 


1. Geology. Hydrology. Climatology. and Geography 


in relation to Agriculture 2. Machiner and Imp! 
ment 3. Rural Engineering 1. Vegetable product 

Animal produ 7. Mear of romoti agricul 

g gs ial ! 

Entri and appl en 
in Spa } Frenet | ( ‘ and 
hould } j de } i 
Int y "s d 1916 W) ‘ 1f 
r A nti Ty oY 

t I made or! f l 
cretariat of the Exhibition vill 
to all n vho may apply for 

} ft R 1 Society at the 1 i d 

Argentine legations and co! lat abroad 

rneri ind application abroad be ’ i 
Argentine legations and consula ' it on tl 

dat and under the ame nd I 


| 
| 
; 
| 
| 
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Do you wal to imagine that you can almost near 
the earth in it irning? No word printed on paper 
can ! to the mind of a reader this impressive 
illence at ‘ loud W n Echo Mountain i 
within a h loud he darkne is that of night 
By I oud ul x i 
cen t t black plitude indeed weird rhe 
mind | alwa profoundly i 1, and i i 
the i } and li mid l qu laf 
and dark ldenly don i a dis 
tan ' i i 7 i es Oo 
ale and i 1 d imo in Los Angel in rapid 
revoluti gh » flash out on the moun- 
all I 0 i y is on a sharp peak between 
“ i ul ns, deep and wide The mouths 
of the asn ut in hereulean rocks are blacker 
at midnight than the imagination can conceive, 

Who knov tl meaning of the word clear? None 
is able to understand what clear means if iiving in a 
valley { n Echo Mountain the atmosphere i o 
clear that the star eem near enough to fouch, and 
the mountain alr onderfully pure The stellar hosts 
giow with a brilliancy all unknown to those living any 


immediately 


that defy description—gorgeous oranges, carnations, 
and heliotropes beneath. The effect is heightened by 
the singing of birds over the canyons. As the sun 
rises above the horizon the blossoming plains below, 
the domes and spires of Los Angeles and Pasadena, 

irrounded by acres of roses, with beds of delicate 

tarias, and 1 of flaming red poinsettias, be- 
come visible As the clouds are dispelled. miles after 

iles of trained cypress, pepper, orange, lemon, apri- 
cot, almond, walnut, prune, peach, pear, and necta- 
rine trees, together with hundreds of long lanes, 
drives and roads adorned on both sides with tall, 


graceful eucalyptus trees, are seen. 
Carpet a floor with jet black velvef, and throw down 


upon it a myriad of diamonds in wild confusion, and 


perhaps you may conceive how the densely packed 
Milky Way appears from the observatory. Millions 
is a word becoming astronomically obsolete; billions 


more nearly true of 
of suns appear in the in 

These constitute the 
of Nature, and of 
of areas, 


of stars is an much 


the Milky Way 


deeps of the 


expression 
Billions 
Galaxy. 
the 
hundreds 


ap- 
the 


does 


finite 


floor, base 


cosmit 


structure. In 


parent 
stellar 
not 
finer than the points of fin« 


there 
more Millions 
needles, and these make 


seem to be place for stars. are 


Then 
to be pouring into the depths 
beneath the 


o: better, over the rim of the eastern canyon. 


millions of stars 


of the 


seem 


rock-hewn abyss descending low 


observatory. Floods of stellar points flow downward, 
as seen in the reversing eyepiece. 

The observatory on Mount Lowe is 70 feet in length 
The peak had to be 
tions. The telescope is a fine Alvan Clark equatorial, 


telespectro- 


cut down to admit the founda 


with 16-inch objectives. A fine Brashear 


and many other instruments. 
draws 


here, 
inclined 


scope is 


An electric-driven steel cable two 
cars from the deeps of Rubio Canyon to the summit 
of Echo Mountain. The length of this railway is 
3,000 feet, vertical ascent 1,325 feet, and time of as- 
The altitude of the ob- 


Pasadena, 


descent 8 minutes 


is 3,420 feet 


cent and 


servatory and is 4 miles from 


15 from Los Angeles, and 18 from the nearest shore 
line of the Pacific, 

The railway from Los Angeles through Pasadena 
and Altadena lies in between orchards of orange trees. 





wher near sea vel At all times, save 
ifier copious rains, the dust envelope surrounding the 
earth is isibie beneath 

the summit of the moun 

tain It covers the en- 

tire vista, even out to the 

ea To wus n the moun 

fain ton it eet if times 

is if every humat vould 

hoke in thi iaver ot 

dust Above u ut night 

shine Sirius and Vega like 

huge diamonds Arcturu 

and Spica likewi and 

abov all the giant star 

sun Canopu glittering 


with amazing brilliancy in 


soutl and 


th distant 


flashing ita rays over myr 


lads of wave-crests tossing 
in the Pacific Ocean. This 
the brightest star in the 


celestial vault, cannot be 


seen from the latitude of 
New York The magnifi 
cent constellations of 


Orion, Hercules, and the 








Golden fruit may be seen during five months of each 
year. Almond trees in bloom and orange flowers and 
ripened fruit are objects eliciting the admiration 
of all. 
This observatory was founded by the dean of living 
aviators, Prof. Thaddeus 
S. C. Lowe, in 1894 Dr 
Lewis Swift was astrono- 
mer in charge until Av- 
gust 11th, 1900. 
oo __—- 
4 Kin atograph Rifle 








arget, 
Among the 
for which animated photo- 


novel uses 
graphs have been utilized, 
one of the most ingenious 
recently perfected 
English 
Paterson and J. 
T. Musgrave. This is its 
application to rifle-fire 
practice, the idea being to 
render the eye of the 
marksman keener, and to 
enable him to be more ex- 
pert in the quick handling 
of his arm. 

The “bioscope target,” as 
it is called, is of very sim- 
ple construction and opera- 


is that 
by two inventors, 


Messrs. J 








Polar Bear are so beautti- 
ful that words are power- tion. There are two roll- 
less to deseribe them It ers, upon which is wound 
is astonishing to behold a sheet of paper of any de- 
= Re oa pe Pensten ho Grand panorama from Echo Mountain. Looking due south from the Lowe Observatory. a — ban eo 
spective, the purity of the und area is 900 square miles. The cloud 1s exactly over Pasadena, The observatory 1s shown in the foreground, Los Angeles is to the space between the two 
air and freedom from a rollers comprising the 
vater vapor during two THE LOWE OBSERVATORY ON ECHO MOUNTAIN, CALIFORNIA, U S. A. screen upon which the pic- 
thirds of the year, com- tures are thrown. The 
bine to form an optical illusion At times this decep- a pavement of starry sand. I never really saw this lantern is placed behind the marksmen in such a 
tive influence approaches a night mirage, and one sidereal base until with the telescope up here. After way that their movements do not interrupt or inter- 
seems to be tiking among the very stars. Here the several days of rain, the atmosphere is swept clear of fere with the projection. Immediately behind this 
“witthing hour it sunset, a sunset of orange and dust. Then one is really within cosmic deeps when paper screen is a self-recording target system, which 
flower-laden plain nd watery wastes beyond. Round the telescope suddenly sweeps over fathomless inter- instantaneously conveys the value of each shot to an 
and ebout the winter solstice the solar disk may be stellar chasms, doors or windows through which one indicator at the firing point. The value of these hits 
een standing on the sea Soon half of the mighty apparently looks into the very bottom of space. These may be graduated as required. Thus the maximum 
phere only i isible. The last view is comparable to areas are absolutely black. No sensation within the points corresponding to a bull’s eye are given for a 
an are light Then one by one the first magnitude entire range of stellar research, at the hour of a fatal shot, another value for inflicting upon the ob- 
ur iY een, flashing between distant peaks ke mountain midnight, is so completely overpowering as jective a mortal wound, another for temporary dis 
fore tl last gleam of the sun has vanished, Ald the vision of an abyss in the stellar floor. Round ablement, and so on. The indicator not only com- 
baran, Altair, Rigel, and Procyon illumine the sky and about these blackened wastes, there are cases municates the individual hit, but at the completion of 

Many gigantic sentinels, peaks, and summits lift their where the stars are piled in heaps, raked into wind- the round, or practice, registers and gives the total 
head i i radius of a hundred miles of the rows, or strewn out into wisps, streamers, filaments, value of hits made. 

ik. TI lie to the east, to the north, and toward and spray. Yet of all these stellar hosts the tiniest The range can be varied from 15 to 25 yards as 
the 1 in tl ‘ The effect is that of an amphithe point may be a white hot sun, and larger than our desired. The paper screen as it is destroyed by the 
ater rt ith is open even down to the beach little star—the sun bullet perforations is wound up on the second roller. 
st in la é ! look small indeed when The giant nebula of Orion is a mass of starry lace, The self-recording mechanism behind the screen is so 
ompared to the fa of the adjacent sun Artists a fabric loaded with glittering points. arranged that it absolutely synchronizes with the move- 
} urn ‘ Mountain to paint its sunset An astronomical telescope reverses all objects before ments of the object in the picture, at which aim is 
plendor oh nature on canva But brush it. The rotation of the earth is very apparent on Echo taken, so that there is no possible chance of a wrong 
ind peneil a mpotent as word The view of Mountain With high powers, the stars go racing value being given for an individual shot. The indi- 
iouds presented ! th is one of hundreds of thou across the field of view. An incredibly startling effect cators are placed immediately above the marksman’s 
eands. When the fir rays of the rising sun strike is obtained when the telescope is set upon the Galaxy head at the firing position, and a fatal hit can be signi- 
such cloud banks as these, prismatic colors are seen or Pleiades just as they rise out of some distant peak, fied by the ringing of a bell, as with the ordinary 
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The pictures, which have been spee man's aim is somewhat small. The burglar indicator projected time after time, there being automatic de- 


bull's eye target. 
are of represents in silhouette the head and shoulders of the vices for winding and rewinding the spool preparatory 


cially prepared for use with this apparatus, 
such a character as to develop the celerity and cer- burglar in the two firing positions, and the vulnerable to projection. Being electrically driven, a uniform 
tainty of the marksman’s aim to the supreme degree. points of this part of the anatomy are shown on the projecting speed is secured, and as it is directly under 
There is a scout scene, the enemy appearing on the indicator, so that the firer can instantly determine the control of the marksman, the apparatus is only 
picture first at a relative 100 yards range. He drops whether he has struck the target in a fatal spot, has get in action when required. 
on his knee and fires point The idea can be develop- 
blank at the marksman a ed to an indefinite extent, 
certain number of rounds, and the variety of pictures 
that can be used for im- 
proving the fire of the 
marksman is endless. It 
can be adapted for indi- 
vidual or company firing, 
and very realistic scenes 
can be pictorially  pro- 
duced. The application of 
the bioscope to this phase 
of military training has 
often been advocated, and 
indeed attempted but 
hitherto it has been feund 
difficult to evolve a practi 
cal simple apparatus. The 
British War Office has in- 
vestigated and subjected 
the invention to searching 
tests, and has ascertained 
that marksmanship can be 
so rapidly improved by 
this means that its generai 
introduction into the serv- 
ice is being contemplated. 





corresponding possibly to 
a complete charge of his 
rifle magazine. The marks- 
man using the target 
raises his rifle immediate- 
ly the kinematographic 
scout is seen, but does not 
commence firing until the 
scout opens fire, the ap- 
pearance of a_ puff of 
smoke in the picture indi- 
cating the commencement 
of firing. 

The scout then retreats 
at the double to a distance 





corresponding to 200 yards 
range, when the same 
cycle of operations is re- 
peated. The scout then 
retires once more until he 
reaches a point correspond- 
ing to 500 yards range, 
and the same tactics are 
once more carried through. 


It will be seen that in each eee 


A new method of bond- 














phase the target becomes 
decreased in size, accord- » The cloud splendors of Echo Mountain south of the Lowe Observatory. 
ing to the range, and at 
the maximum range offers 
a very small object to the 
marksman. Moreover, the 
fact that the latter has to 
discharge the whole of his 


ing new concrete to old 
was described by Mr. 
The clonds In this picture are about 1,000 feet below the building. Orange tree orchards are dimly seer in their shadows below Frank Barber, of Toronto, 
in a recent article in the 
Canadian Engineer. This 
consists in placing bags 
of cracked ice on the last 
surfaces of concrete placed 
at night, thus reducing the 
temperature of the con 
crete, and, consequently, 
retarding its time of set 
ting, so that on the next 





rounds in the short period 
between the picture scout 
commencing and finishing 
firing at each distance, in 
order to score, indicates 


that aiming and firing 
morning the surface is 


still plastic, and the con- 
crete then placed will set 


must be accomplished very 
quickly. Yet it has been 
found that in the course 
of but little practice, the 
marksman can pick up the 
range and conform with 
the firing conditions so ex- 


in one mass with the old 
The invention of this 
scheme is credited to Mr 
O. L. Hicks, when he was 
contractor for a reinforced- 
concrete truss bridge in 
Ontario. As all of the 
members of these trusses 
were of relatively smail 
cross section, the ice bags 
were easily placed in posi- 
tion, at the end of a day’s 
work, and it is stated that 
the method worked very 
successfully. To what ex 
tent it could be applied to 
heavier work is not as yei 
known. 
- coe 


pertly that about ninety 
per cent of fatal shots can 
be got in with each round 
at the respective ranges. 
The invention is also ap- 
plicable to training in re- 
volver shooting, and for 
this work an ingeniously 
suitable film has been pre- 
pared. It portrays a con- 
flict with an armed house- 
breaker. The burglar ef- 
fects his entrance through 
the window, under which 


in the room, a _ roll-top 
Hitherto dew has been 


used as a beverage only in 


desk is drawn at an angle, 


In the course of his work 
poetry, by the sun, flowers, 


the burglar is disturbed 
’ 
presumably by someone and butterflies. It has re 
ing the apartment. cently been robbed of all 
| t shields him- its poetic character by be 
ad the lesk - ‘ 
l desk, ex- ing ised for tl refresh 
1 hi } ‘ . : : 
| & but h id and ment of English soldiers 


The English adminisira- 
tion at Gilbraltar, where 
water is very scarce, now 
collects dew by the foliow- 


shoulders, and cocks his 
revolver. The  burglar’s 
disturber is represented by 
the marksman at the fir 

F f g > fir- 
a na Gee a a ing very simple method 
A large pit is dug in the 
earth and covered with 
dry wood or straw, which, 


psychological moment the 
burglar is about to fire, 
empties his revolver In 
ie aah Gee: tenes ae in turn, is covered either 
sents a fair-sized targ zn 
: » todas suet with earth or with sheet 
with his protruding head 
and s aie F . ae : : 
shoubders at & ton ‘. a ruts serves as a heat insulator 
and effectually prevents 


iron, The straw or wood 











yards range. The burglar 


having emptied his ar 
é 1s arm . pe | : he 
This is not a volcano in eruption but a forest fire 6 miles west of the Lowe observatory, which fire started in La Canada Valley and traveled x —e on 





weginesdt to escape through its way to the summit, burning for several days, Colossal flames and smoke looked like a volcano in action, from the ground to the 
the window, but in the act layer of earth or the sheet 
of dropping from the sill, THE LOWE OBSERVATORY ON ECHO MOUNTAIN, CALIFORNIA, U.S. A, iron, above. Consequently 
te which he clings by one this earth or iron cools 
hand, he raises his head, and drawing his revolver inflicted a mortal wound, or has either missed entirely after sunset much more rapidly than the ground, so 
ence more, fires. The marksman waits until he sees or only inflicted a flesh wound. that its temperature soon falls below the dew point of 
the burglar’s head fully exposed and just about to fire, - The projection is automatically controlled The the surrounding air. Hence dew is formed upon the 
and then shoots. In this case, owing to the greater lantern is electrically driven by means of a small mo iron or the layer of earth in very large quantities 
range and the small area offered by the man’s head tor, and this is operated from the firing position by The water thus obtained is drained off into reservoirs 


and shoulders in profile, the area offered to the marks- means of a small switch. The same picture can be and after clarification is used for drinking. 
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MORNING AND EVENING STARS FOR 1910 


BY PROF FREDERK R. HONEY TRINITY 


he planet pa 
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ind from the space 
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at aphelion in July. The center 


at a At a velocity of 18.5 miles per 


earth moves each day on the average nearly 


with an increase of velocity at peri 


diminution at aphelion; making the com 


plete revolution lt 


3654, days The 
position of the earth is shown at in 
tervals of four days at Greenwich, 


noon; and intermediate positions and 


dates may be interpolated by subdi- 
VISIOI 
MERC RY 
The plane of Mercury's orbit is in- 


clined at a greater angle (7 deg.) 


than that of any other of either the 
ote est] ijor planet Its ec 
centrici is also greater than that of 
ul planet By the eccentric- 
y eal tl distanc from the 
nter of the orbit to the sun (the 
ineal ceentricity) divided by the 
sen ajor axi The linear eccen- 
trici is 7.4 million miles; and the 
rth of the major axis is 72 million 
Mercury mean distance from 
he sun therefore thirty-six million 
es with a diminution and increa 
of 7.4 illion miles respectively at 
peril on and aphelion At perihe 
on the inet moves at a velocity of 
a second which 1s 
diminished to t nty-three miles a 
ond at yhelior Mercury's orbit 
is a marked illustration of the first 
vo of Kepler's three law First 


The orbit of each planet is an el 


li h tl in in oO! of i foci 
He A I ad ‘ Or! l et tl 
orbit li ho ngtt ntinu 
al £ £ of eat ul de 
rit jual a I jual tin 
For example, the area of the triang] 
with the in as it vertex, and with 
a base equal to that part of the orbit 
between the date of August Oth and Sep 
equal te the area of the triangle with 
ex and for a ba that part included be 
es October St and October 17th In con 
cone neth of th ba Oo 
ntinu ( nishing from perihelio1 
ind increasing f 1 aphelion to perihe 
oun for ! rapid ariation in the 
Mercury I ition around the sun 
d it y nearly eighty-eight days 
TI is repeated over four times 
g tl ve and four dates are attached 
h positior Owing to the great variation 
planet elocity, the positions are 
n for every second day 


VENUS 


orbit of Venus is inclined to the plane 





ecliptic at an angle of 3.4 deg TI 
centricity ess than that of any other 
et, and is barely visible in the plot; the 
tan from tl in t | center of the 
is le than a half a million miles. As 
quence, the velocity of the planet in its 

t mean distance of 67.2 million miles 
arly uniform at the rate of 21.9 miles per 
d period of revolution is 7 
Tl da outside the orbit are thos« 

l be ng ne f t revolution; those 

I to ond evolution; and that 
yf the orbit included between the posi 

f tl lane for the first and second 
ition presents the distance traversed 

\ n-t nti | a day 
ARS 
e orbit of Mars is inclined at an angle 
85 deg ind the cente1 is 13.2 million 
from tl un. The mean orbit velocity 
fifteen miles per second; and the mean dis 
from the sun is 141.5 million miles. The 
veriod is 1.88 year 


THE MAJOR PLANETS 


e inclination of Jupiter’s orbit is 1.3 deg., 


a linear ecentricity of 23.3 million 
lanet’s orbit velocity is 8.1 miles per sec- 
an distance of 483.3 million miles. The 


lution is 11.86 years. The direction in 


lanet een from the sun is shown at 


bit is inclined at an angle of 2.5 deg 


city is nearly fifty million miles; and the 
million miles. The planet’s veloc- 
(Concluded on page 153.) 
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CURIOSITIES OF SCIENCE AND INVENTION 


A STREET RAILWAY AUTOMOBILE. 

4 steam automobile street railway has recently been 
installed for regular passenger service between Mands- 
ville and New Orleans, La. The cars are each fitted 
with a 30-horse-power steam engine and generator, mak- 




















A STREET RAILWAY AUTOMOBILE. 


ing them practically automobiles on rails. The line is 
16 miles long, and steam motive power has been in- 
stalled in order to reduce the cost of maintenance. 
Two street automobile cars built as an experiment 
have proven so successful that more are now under 
construction. Each car is built to seat twenty-two 
people, and the expense of maintaining the line under 
present power permits of a large saving over the ordi- 
nary electric street railway maintenance. 

2 +e. em 
GALILEO’S TELESCOPE. 

Just about three hundred years ago, Galileo exhib- 
ited a telescope which he had used in studying the 
moon and planets. This was not the first telescope 

















[THE FIRST ASTRONOMICAL TELESCOPE. 


as however the first telescope to 

I 1 purposes. The accompany- 

he telescope looked. This 

type of telescope differs from the present astronomical 
type In using a concave instead of a convex eyepiece, 
so that by a combination of but two lenses, the object 


glass and eyepiece e was able to view objects right 


side up, whereas in the present astronomical tele- 
scopes objects are inverted. The Galilean type of tele- 
scope is now used in the ordinary opera glasses. With 
this crude instrument Galileo was able to establish 
the fact that the moon is a round body with its sur- 
face broken by mountains, that the Milky Way is com- 
posed of countless stars, that Venus and Mercury have 
phases like the moon, and that Jupiter has a number 
of satellites (four were discovered by Galileo). To 
him Saturn appeared to be a triple planet. This puz- 
zling phenomenon was explained fifty years later by 
Huygens, who discovered that the planet was sur- 
rounded by a flat ring. 

—> =< 6+ - 

AN EGG WITH A TAIL. 

Occasionally, for one reason or another, a hen will 
lay a “soft-shelled” egg; but one with a tail, like 
that shown in the accompanying photograph, is de- 
cidedly unusual. This egg was evidently the last of 
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AN EGG WITH A TAIL. 


a clutch; and, though the hen lacked material for a 
shell, she had a surplus for the shell lining, or egg 
pod. 


->-~?-.— 


A FROZEN TELEPHONE CABLE. 

The accompanying photograph shows the effect of 
ice pressure on a twenty-five pair lead telephone cable. 
The cable was located in a three-inch iron pipe, and 
was run underground for fifty feet between the ter- 
minal pole and the manhole in the street. Owing to a 
fault in the construction of the lateral, the pipe did 
not drain into the manhole, which allowed water to 
collect in the pipe for a distance of about twenty feet 
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THE EFFECT OF ICE ON A TELEPHONE CABLE. 


Last winter being an extremely cold one, caused this 
water to freeze in the pipe, the pressure crushing the 
cable out flat. In several places there was a quantity 
of small stones and gravei in the iron pipe, and so 
strong was the pressure of the ice in the pipe, that 
these stones were forced into the armor of the cable 
as though driven in by a hammer. The wires had the 
usual paper insulation, and the extreme pressure 
forced the wire through the paper at every twist of 
the conductor. The cable was dented and crushed 
for a distance of twenty feet. 

—_ a>-e-s ———— 

MOTOR SCOOTERING. 

Some years ago an amphibious craft was invented at 
Great South Bay, Long Island, which could be maneu- 
vered on ice as well as in the water. It was in reality 

an iceboat provided with a flat-bot- 








tu 








tomed hull which would float the 
craft in case of encountering a blow- 
hole or break in the ice. The sport 
proved to be very fascinating, par 
ticularly the peculiar sensation of 
plunging off the ice into the water 
and then climbing back again. The 
scooter,” as this craft is named, is 
now undergoing further develop- 
ment. Instead of depending upon 
the sail for power, Mr. Nat Roe of 
Patchogue, L. L., has equipped his 
scooter with a 30-horse-power motor 
and a spurred wheel, which digs 
into the ice and drives the craft 
along. He claim to have traveled 
over the ice at a rate of 90 miles 





per hour. There is no means for 





SCOOTER PROPELLED BY MOTOR-DRIVEN SPURRED WHEEL 


propelling the boat while in the 


water, but the sport consists in leaping gaps in the 
ice by the sheer momentum of the craft. He has 
leaped gaps of over a hundred feet in this way. The 
motor scooter possesses an advantage over the motor 
sled, because it cannot sink in case of breaking 
through the ice, and over the sail scooter in the fact 
that under its own power it can be taken home over 
snow-covered roads when the owner grows tired of 
the sport. 

_ —> + 0 

LARGEST PROJECTILE IN THE WGRLD. 

The accompanying illustration is of more than ordin 

ary interest from the fact that it shows tie largest 

















LARGEST PROJECTILE IN THE WORLD. 


and heaviest projectile in the world, being the huge 
5-foot, armor-piercing shell fired from the United 
States government’s great 16-inch rifle This giant 
shell and powerful gun are considered two of the most 
destructive and deadly engines of warfare in exist 
ence The monster 16-inch rifle, the only one built 
so far, is now at the Sandy Hook Proving Grounds 
and has only been fired a few times. The huge shell 
of steel can be hurled a distance of 20 miles, or more 
and weighs 2,400 pounds. The powder charge is nearly 
500 pounds. The cost of firing one shot reaches in 
the neighborhood of $1,000. It is not probable that 
this type of gun will be used, but rather the 14-inch, 
for the main coast defenses of the Panama Canal and 
possibly the Philippines This formidable and long 
range weapon though capable of firing so tremendous 
a projectile is too costly and fires too slowly for modern 
warfare. 
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INTERLOCKED MOOSE ANTLERS. 
A curious relic of a fatal battle between two bull 





moose is shown in the accompanying illustration. The 
battle was fought in the Kenai Peninsula, Alaska, a 
few years ago. An Indian was attracted to the spot 
by the noise of the encounter, and on nearing the two 
antagonists he found that one had broken its neck 
during the struggle and lay dead on the ground, whil 
the other, partly exhausted, was making desperate ef- 
forts to free his horns. After killing the latter moose 
the Indian tried in every way to separate the antlers 


but found this to be impossible The interlocked 
antlers are soon to be exhibited in the collection of 
heads and horns the ne \dministration Building 
of tl , , , r} The | r pair 

hor! i f ‘ rf 


62 inches 

















RELIC OF A BATTLE BETWEEN TWO BULL MOOSE 
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THE DESIGN FOR THE NEW QUEBEC BRIDGE 


COMMONPLACE IN APPEARANCE AND COSTLY TO BUILD 



































































































































I Queb is | the beautiful with th essu during high gales; and particularly is this 
4 i t and 1 i icture which collapsed had at pre ion necessary to insure safety during erection. 
of 1 ig l ng featur hat the outline ere The bridge which failed was only 67 feet wide, and 
that le il ind thetically correct; and although the this s ill width was a large contributing cause to the 
ind I I ge has been mad he subject of much ¢1 twisting of the structure during erection, which pre 
‘ Ri ! i ind the architect, it must be re led collapse. This important fact does not seem 
ul n f havi di net claims to beaut hen con have been given sufficient consideration; for the 
ef inu a n t i anying pag i the new new structure has a width of only 88 feet, or one 
| il f Quel Brid eth of the proposed length of span of 1,758 feet, 
ep ! 1 work, al d s¢ however, that Board is aga one-fourteenth in the Forth Bridge. 
" ‘ do I \ doubt i o the merits of its own work; for it no It may be claimed that experience with American 
| } d I iti plans from contractor hich ar ractice in cantilever railroad bridges has shown a 
I f | 1 wa be filed by May Ist, 1910; the plar to be drawn proportion of 1 to 20 to be sufficient; but it is a ques- 
fa hodied ! t in (1.800 f at the « tractor’s own expen But if the Board i tion how far their immunity from disaster during 
I lo ! mf har iken eighteen mont! time and spent $150,000 to o erectio! as due to the fortunate circumstance that no 
trong inds were experienced—such as frequently 
Forth Bridge, and may occur at Quebec 
, nd " ild have twisted its trusses out of shape 
g hefore they had been connected up. Moreover, we be 
i r ay of tl and a he Quebe ! ing is su is fact that there is not a large cantilever 
is a rtaines to make it almost certain that a thoroughly rigid railroad bridge on this continent over which trains 
\ 
7\/ 
i ee a ] 7 : . $00 at 
= ps fr 7 Sale : : 
-s. -- = | ah i t 
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One-half of the cantilever bridge, Firth of Forth, Scotland; completed 1890, 
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Phe Quebec bridge which collapsed August 29th, 1967, 














The unsightly structure now proposed by the Canadian government for the Quebec bridge. 


THE DESIGN FOR THE NEW QUEBEC BRIDGE 


managemen f the work wa o badly organized, tha uspension bridge could be built more cheaply, more dare run faster than 25 miles an hour. The vibra- 
the blame ould me v definitely fixed in any on ouickly, and with less risk of failure during erection tions, due to the narrow width, would become exces 
qu i I i the Canadian government had On the other hand, if a bridge of the cantilever type sive, and at faster speeds would create danger of de 
to a I ney l T york was ever is selected, it should be one of the first duties of the railment. On the other hand, the advantages of great 
hat go nment. and it was d Board to see that one of the contributory cau to width in proportion to length are shown by the fact 
ides ) 4 ire For thi e a the weakne of the bridge that failed, namely that the fast and heavy express trains in the north 
oO! engineers was a mely narrow width, is removed. B fron f Scotland pass continually and with absolute safety 
need that the new bridg ild doing this. the authorities have not only escribed over t Forth Bridge at their full speed of from 50 
be the ! ind strongest structure of the kind ever certain limitations of width, but they have actually to 60 mil an hour 

ntra d for the new stone piers upon this restricted 4Anothe element in the specifications upon which 
I { ! va appointed about eighteen isi ind it is a fact that the width i uch as would bids are invited which is puzzling engineers and con 
ths a interim the preparation of the put a serious limit upon any bridge engineer who tractors, is that the maximum height of the towers 
plans has vat abo $150,000, and as the result of it tten 1 to design either a cantilever or suspension has been limited to 290 feet above the masonry It 
eights ! Com ion has produced bridge with the necessary cross-sectional width to giv« really would seem as though the board of engineers 
the very t e design, herewith illustrated, 1 the proper rigidity during erection, and subsequently who drew up the specifications were desirous to put 
gardit eneral prof ional opinion when exp! trains are crossing the,structure Those weight into the new bridge merely for the sake of hav- 
tha nd wsthetically it is distir of u vi knew the late Sirs Benjamin Baker, the ng it there: for it is well understood that the stresses 
Forth Bridge, which was conrpleted builder of tl Forth Bridge, and were familiar with ir the top and bottom members of a truss, and there- 
! i hi autiot hod will agree that, could he have fore the amount of steel necessary -to meet these 
if bridar built according to the proposed been consulted, it is more than probable that he would stresses, increase inversely as the depth, and hence 
lat ly be of inferior merit, considered ha disapproved of the present design; as he would the shallower the bridge, the greater will be its 
? ie bridge engineer tandpoint, but ill also urely have cond 1 the old one had it been sub weight In view of these facts, it is extraordinary 
he ugi brid f monumental proportions among mitted to hin In his Forth Bridge the width at the that in the specifications the maximum height of the 
! ! 1 buil It pr nts the a base of the towers is 120 feet for a span of 1,700 feet towers above the masonry should be limited to 290 
i ! mesh of triangle and hich gives a ratio of 1 to 14. This large width at feet This height in the Forth Bridge is 330 feet, and 
traight lin F butment to abutment there the towers is necessary to insure the stability and in the Quebec Bridge which fell it was 315 feet. The 

not ot gra lit in the hol tructure not thé lateral rigidity of the entire structure under wind (Continued on page 154.) 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers, 

CATTLE-STANCHION M. Mvurpny, Grand 
Marais, Minn. This improvement allows the 
cow great freedom of movement, and no possi- 
bility of freeing herself from it, as the hook- 
like spur on the ring which locks the stanchion 
bar to the rod from so doing. 
At the time the inventor provides for 
loosely joining the bar at both ends to the 
upright rod so it swing freely about the 
rod without becoming detached, 


precludes her 
same 


can 


Of General Interest. 
CRATE.—H. H. Cum™Mer, Cadillac, Mich. 


This crate has a bottom, side walls, end walls 


and corner pests, each post constructed of 
sections arrangec side by side and having 
abutting faces, with one of the sections of 
each post secured to the side walls and the 
other section of each post secured to the end 
walls, and bolts or other equivalent devices 
securing tke sections of each post together. 
SLLOW-WINDOW GUTTER AND FLUSH- 
ING H. H. Trerrer, Davenport, lowa The 
aim of this invention is to provide a gutter 
which may be disposed under the glass front 
of the window, and which is adapted to carry 
away all liquids resulting from condensation 


provided to 
within the 


rwise, Ventilators are 


proper 


and otf 
maintain a 
window 


temperature 


inclosure and thus prevent condensa 


tion of moisture contained in the air. 
METAL STAIRCASE.—J. F. Srerper, New 

York, N. Y. The improvement refers especially 

to the means for attaching the treads of the 


the objevt 
arrangement for 


Stairs to the Staircase or stringers, 
being to provide a simpk 
this purpose, and in which no fastening devices 
passing through the treads are required. The 
treads are expected to be made of stone, cement 
or similar material. 
PLUNGER-LUBRICATING 
Rurnu, New York, N. Y. This 
lates to a device adapted to keep the plunger 
lubricated in an efficient and 
It provides means whereby 


RING .—H. 
invention re 
of an elevator 


thorough manner. 


an elevator plunger may be kept thoroughly 

lubricated by a plurality of lubricating sub- 

stances, in a simple and efficient manner. 
DISPLAY-STAND.—E. T. PaALMENBERG, New 


York, N. Y. rhe object here is to provide 
a stand for use in stores and other places, and 
designed for displaying belts 


convenient selection 


more especially 


and like articles to permit 


by @ customer as to style and size, the belts 
or other articles being securely held in place 
against abstraction by unauthorized persons, 
and at the same time to permit a salesman 
to readily remove any belt selected by a cus- 
tomer 

PIANO-ACTION.—-F. B. Lone, Los Angeles, 
Cal lo render the action noiseless, the ham 


mer rail, key board, key or other member of 


the action is provided on one face with a recess 


into which is fitted and secured a piece of 
cork projecting beyond the face of the mem 
ber, and in the case of the hammer rail or 


strip of felt is secured to the 
to overlie the projecting 
portion of of cork. 
TURPENTINE-STILL.—B. Hart, Jackson- 
ville, Fla. In the present patent the invention 
consists of an improvement in turpentine stills 
purifying the 
same to avoid 
bark and other 


key frame, a 
rail and the 
the piec« 


frame, 


particularly in means for 
straining the 


of wood, 


and 
gum, ete., by 
the deleterious effect 


impurities being permitted to remain in the 
still. 
Hardware, 
SCISSORS AND SHEARS.—<A, K, Craptn, 


invention the blades 


the employment of 


Conn. In this 
be adjusted by 


pivot, 


Bristol, 
can quickly 
device on the to produce the 


blades, and thus 


a spring 
necessary tension between the 
cutting 

being 
spring device are 


thus prevent- 


into correct 


arrangement 


cutting edges 


position, the 


bring the 
or shearing 
such that the parts of the 


locked in the adjusted position, 


ing the parts from gradually working loose 
and hence insuring proper working of the 


shears or scissors at all times. 


Household Utilities, 
ADJUSTABLE WARDROBE-BED.—R. _ E. 
CARLTON, The purpose in this 
folding bed 
persons suffering with 


Latonia, Ky. 
provide a 
adopted for the use of 
phthisis, and so arranged as to permit them 
to breathe the while the body is 
protected within the The bed may be 
adjusted to any height of window, and to any 
reasonable size of window opening. 
REFRIGERATOR.—L. Doran, Port Arthur, 
This refrigerator is adapted 


case is to especially 


outer air 


house. 


Ontario, Canada. 


to be cooled by a cooling liquid rather than 
by the employment of ice, the construction 
being such that the liquid is distributed over 


an evaporating surface and air is caused to 
circulate over the surface to evaporate a por- 
tion of the water and thus lower its tem- 
perature. 





Machines and Mechanical Devices, 
STONE-CRUSHING MACHINE.—I. L. Mir 


cHeLL, Cedar Rapids, Iowa. This invention 
is an improvement in that class of ore and 
stone erushers in which a stationary jaw and 


jaw are arranged opposite each other 
latter is operated by an eccentric to 


movable 


and the 





impart a compound movement. It is an im 
provement in the means for adjusting the 
movable jaw toward and from the fixed jaw, 
as required to vary the size of the product. 
CRUSHING-MACHINE.—I. L. Murenetn, 
Cedar Rapids, Iowa. This invention is an 
improvement in machines in which a, movable 
jaw is arranged opposite a fixed jaw, the two 
being so placed as to form a hopper or wedge- 


shape receptacle for the material to be 
crushed. The movable jaw may be adjusted 
for crushing finer or coarser. Mr. Mitchell 


improvement in that 
machines 


has also invented an 
type of coal, ore and 
in which a movable jaw is pendent from and 
operated by an eccentric shaft, and arranged 
fixed jaw so that they form prac 
V-shape hopper for reception of ma 
be crushed. 
MECHANISM.—J. R. Gourer, 
operation the washing 
revolving washer 


stone-crushing 


opposite a 
tically a 
terial to 

REVERSING 
Greensboro, N. C. In 
machine is with a 
and with gearing at its 
turning the washer, the gearing being operated 
turn the washer in opposite 
that the strain of turning the 


provided 
opposite ends for 
alternately to 


directions so 


2 : : = 


Rallways and Their Accessories, 

TRACK-SANDING APPLIANCH,—F. G. 
Scuwartz, Colorado City, Colo. The invention 
embodies an auxiliary sand feed receptacle, 
having discharge openings at either side and 
a sand supply pipe extending thereinto and 
terminating above the bottom of the receptacle 
at or near the level of the openings, whereby 
the sand is automatically cut off when it is 
piled up in the receptacle to the bottom of 
the pipe, leaving the discharge free 
for the delivery of the sand, and air injector 


openings 


nozzles extending into the receptacle and 
directed to blow the sand through the open- 
ings. 
Pertaining to Vehicles, 
TIRE ARMOR.—C. G. Wriaut, Greensboro, 
N. C. The armor disclosed in this patent 
consists of a metallic band extending around 


The armor 
and is 
trans 


the tire in the groeve in the tread. 


band is provided with suitable spurs 


held in straps that extend in 
grooves in the tire The 
bolted to the 


place by 
ends of the 
rim or 


verse 


straps inside are other- 





washer in one direction is borne at one end 
of the machine, and the strain of turning it | 


in the other direction will be borne by the 
opposite end of the machne, 

PAPER AND PAPER-HANGER.—W. r 
Cronk, Burwell, Neb. One object of the 
invention is to provide a device in which both 
may be held and by 
pasted by the simple 
An- 


and the paper 


may be 


the paste 
which the paper 
machine. 


act of drawing it out of the 
other object is to provide means for cutting 
off the paper at the proper length. 


THREAD-HOLDER.—J. Rosenperc, New 
York, N. Y. The invention is an improvement 
in holders of the character disclosed in Letters 
Patent formerly granted to Mr. Rosenberg. The 
generally improve 
does by pro 


purpose is to simplify and 
the locking mechanism, which he 
viding a single bolt for each pair of oppositely 


disposed arms, the bolts being endwise movable 


in either direction to alternately engage and 
disengage the pins. 

DETACHABLE FROPELLING MECHAN- 
ISM.—J. F. Lesko, Chicago, Ill. Generally 
speaking, the invention consists in a screw 
propeller operated from the source of power 


through a suitable train of gears, which is ad- 
attached to the stern of a boat by 
suitable clamps, and which is provided with 
suitable means to ship the propeller so that it 
steer the boat. 


justably 


angles to 


BARREL-FORMING MACHINE,—E P. 
Evererr and G. W. Norton, New York, N. Y 
The intention of the invention is to provide a 
machine having rollers of special form, particu 
larly adapting them for forming the bilge or 
and the rolls are constructed and 

such a way that the velocity of 
rails on the opposite 


will act at various 


curvature, 
arranged in 
the faces of the sides 
of the web at any particular point is the same. 
ANTIRATTLING DEVICE FOR BRAKE- 
BANDS J. Evans, Utica, N. Y The 
tion pertains to brake 
used on automobiles and other machines. he 
aim is to provide a device for preventing rat 
tling of the brake band while the machine is 
running and the brake band is not in use 
the device not interfering with the application 
of the brake whenever it 


ANIMAL-TRAP.— A. 
Wash. A main object 
platform in which the main section 
adjacent to the open end of the chamber, and in 
which the trigger section is also hinged at the 
thereof toward the end of the 
chamber, so that the animal in traveling into 
the chamber will encounter no obstacle in pass- 
ing from the main section to the trigger sec- 


inven- 


mechanism, such as is 


is desired to do so. 

Bridgeport, 
provide a 
is hinged 


MARCHAND, 


here is to 


open 


edge 


tion. 
Prime Movers and Their Accessories, 
VAPORIZER-HEATING DEVICE.—A. E. 
Osporn, New York, N. Y. This device incre? 
starting internal 
and is of especial 








ease of combustion engines, 


fuels used 


harder to 


interest, as the 
are tending to become heavier and 
The principle employed is the utiliza 
tion in several part of the heat of 
a lamp that lights the vehicles’ path so that the 
charges drawn into the engine will have 
enough heat to get a good mixture, after 
which the heat from the engine's operation 
would take care of vaporization. As the great- 


vaporize. 
ways of 


first 


est difficulty in starting is at night when 
lamps are lit anyway, no additional trouble 
or expense is caused when the device is fitted 


vehicle. In fact, a saving is due to its 


of easily starting the 


to the 
use, for with certainty 


engine, there would be no running during 
stops. 

GAS-ENGINE—G. Dorrrer, Fruitvale, Cal., 
The invention relates to gas or internal com 


bustion engines. One object is to provide means 
whereby a gas engine of considerable power 
may be constructed to eccupy a comparatively 
small space, and one in which the cylinders 
are located radially about the main or driving 
shift. 

DREDGING APPARATUS.—4J 
Westport, Ore. An object of the 
to provide an apparatus for use in removing 
like in rivers, harbors 


OSTERVOLD, 
invention is 


sandbars, shoals and the 
and water-ways, which require little power for 
its operation, and which adjusted for 
use with shoals or other obstructions of differ 


can be 


ent sizes. 


wise suitably secured. 


Note.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
the invention, and date of this paper. 








NEW BOOKS, ETC. 
KRITIK DER ERFAHRUNG VoM LEBEN. By 
Justus Gaule, Professor of Physiology 
in Zurich. Leipzig: Verlag von S. 
Hirzel, 1906. Two volumes, bound in 
paper. Price, $1.50 per volume. 

The author informs us that this book is 
the result of twenty-five years of earnest study. 
In,that study he has had in mind the clarifica- 
tion of problems which seemed obscure to him 
in our conception of reality. He has divided 
his book into two parts—analysis and syn- 
thesis. In the first volume on analysis he 
discusses theories of the living 
creatures as unearthed by investiga- 
tion. It is the purpose of synthesis to re- 
construct the desired phenomena from the 
unities thus obtained. The book differs from 
most German and biological works 
because of its simple and even graceful style. 
There is nothing of that involved Teutonic 
construction which usually makes German 
scientific works all but unreadable. Our limit- 
from giving more than 

The first volume is 
analysis” and 
“general analysis” the author 


structure of 
scientific 


scientific 


ed space 
the chapter headings. 
divided into “general 
analysis,” Under 
sets forth why a critique of biological experi- 
Under special analysis he 
upon which a 
rest. In 


prevents us 


“special 


ence is 
enumerates the 
critique of biological experience must 
the volume on synthesis he discusses the struc- 
ture of living things; hyphoid and 


necessary. 


arguments 


symbiosis, 


zocid; manifestations of life; reproduction; 
vertebrate organisms; functions of centraliza- 
tion. 


EFFICIENCY AS A BASIS FOR OPERATION AND 
Waces. By Harrington Emerson. 
New York: The Engineering Maga- 
zine, Pp. 171. 

Mr. Emerson is a member of a new 
the directing of the great forces of 


profes- 


sion, viz., 


manufacturing to the best advantage. He is 
what is called an “efficiency engineer,” which 
in the vernacular means a doctor for a sick 
business. In this little book hesehas laid down 
the leading principles of this new profession 
and set forth very clearly the necessity of 
efficiency engineering to get the most out of 


men and machines and to cut down wasté 
Mr. Emerson's main argument 
that works management 
military. It have 
The line is the 
which reproduces itself automatically 
promotion is by seniority, as in the 
The staff, on the hand, 
men picked out for their peculiar qualifications 
Just as the 


seems to be 
should be essentially 
both staff 
administrative force, 


must line and 
general 
because 
army. 
other is composed of 


regardless of age. youngest captain 





in the army may be an authority on aet 8 
and their military use, so the youngest in 
a machine shop may | an aut 

electric drive. Mr. Emerson's n ] 
already found application in some of the 
largest manufacturing and operating institu 


tions in the United States, and have justified 


his criticisms of the extravagant 
industrial 


management 
works. Par 
reali 


of railroads and large 
ticularly valuable are his chapters on the 
zations of standards in practice, and the mod 
theory of cost accounting. As a piece 
of writing this book 
model of forceful and 
author is evidently a man of 
for he is able to illustrate his point with many 
an apt historical allusion 
his remarks and makes his book most 


ern 
regarded as a 
English The 
reading, 


may be 
terse 
wide 
zest to 


which adds 


readable 





Tue Story or THE Comets Simprty Top 
FoR GENERAL Reapers. By George F 
Chambers, F.R.A.S Oxford: The 
Clarendon Press, 1909. 8vo.; pp. 256 

The return of Halley's comet lends to this 
book a timely interest The author has col 
lected here all that is worth while knowing 


about comets in general, and presented his in 
formation in a fairly popular style. This book 
seems to be in every way up 
find in it comments Morehouse’s 
of 1908, and upon the vagaries of that singu- 
More perhaps might have been made 
theory of tail forma- 


upon comet 


lar body 
of the radiation pressure 








| possibility of 


| 


| ter. 


| 





to date, for we] 


tion, but ‘since the theory is mentioned a 
criticism on this point might 
After some general remarks on comets, in which 
their general author 
passes to a physical description of comets. An 
excellent chapter is that on the tails of comets 
In the chapter on movements of 
author discusses the periodic and non-periodix 
together with 
collision 
a comet, Jupiter's family 
discovery and identification of 
tutes the subject matter of still another chap 
Other interesting chapters are 

periodic comets of short periods, lost comet 
periodic comets of long periods, Halley's Comet 
remarkable comets, the orDits of comet: 


seem captious 


nature is discussed, th 


comets, the 


comets, comet masses and. the 
between the earth and 
of comets, etc Ihe 
comets consti 


comety 
in the spectroscope, the relation of comets to 
history and 
The author has 
including a cata 


meteors, comets in poetry, and 


cometary statistics. supplied 


some excellent appendices, 


logue of recent comets, and has given a good 

bibliography and ephemeris of Halley comet 

from January to July, 1910. 

A MANUAL or Forensic Cuemistry. Deal 
ing especially with Chemical Evi 


dence, Its Preparation and Adduction, 
lectures de 


based upon a course of 
livered at University College, Univer- 
sity of London. By William Jago, 


Fellow of the Institute of Chemiectry 


Fellow of Chemical Society of Lin 
coln’s Inn, Barrister-at-Law Lon 
don: Stevens & Haynes, Bell Yard, 
Temple Bar, 1909. Pp. 256. 

This book is a nh serics of 


republication of ¢ 
lectures delivered by the author to the students 
of University London. The | 
were delivered primarily for the 
the chemist, and the lawyer in the preparatic 
adduction of chemical evidence, the  ie« 
turer's aim being to get the members of the 
two professions information for their mutual 
methods and requirements, With this object in 
view, the author discusses the nature of chem 
istry and particularly of 
and the range of chemical 


etures 


College, 


assistance of 


and 


forensic chemistry 


evidenc the adul 





teration of food, under the British + md 
Drugs Acts; the adulteration of drugs und 
the British Act; the use or non-wus f new 
manufacturing processes; the use serva 





matters: criminal matters; 


civil 


coloring 
evidence in 


tives and 
chemical 
munities. 
Tue WoNpDERS OF MECHANICAL INGENUITY 
By Archibald Williams Philadel 
phia: J. B. Lippincott Company, 


actions and com 


1910. S8vo.; 160 pp. Price, 75 cents 
The present volume is one of Lippincott’s 
Wonder Series, and deals in an interesting 


with delicate instruments, caiculating ma 


way 
chines, workshop machinery, portable tools 
oll and gas engines, motor boats, ete, 
PRESBREY’S NATIONAL GuiIpE ror TRANS: 
ATLANTIC TRAVELERS New York 
Frank Presbrey Company 1909 
18mo.; 128 pp. Price, 25 cents 
This little volume contains a vast amount 
of information relative to the sea in com 
pact form. It should be in the hands of all 
ocean travelers Its wesc however s not 
limited to the sea, and a copy for reference 


should be found in every well-regulated library 
filled 


of the principal 


information 
call 
No pains have been spared 


It is with statistical plans 


ports of information as 
to navigation, ete. 
to make this publication an 
liable compendium for the tourist 


accurat and I 


Tue WonvderRS oF THE PLANT Worn. By 
G. F. Scott Elliott, M.A., B.Se.. F.L.8., 
F.R.G.S., etc. Philadelphia Lippin 
cott Company, 1910. 12mo.; 155 pp 


Price, 75 cents. 


thie book are 


The titles of the chapters of 
as follows: The Activity of Vegetahics On 
Savages, Doctors, and Plants A Tree's Peril 
ous Life; On Forests; Flowers On Under 
ground Life: High Mountains, Arctic Snow 
Scrub; On Tea, Coffee Chocolate ind To 
bacco; On Deserts The Story of the MPicids 
Many of them are of entrancing interest One 
of the interesting bits which v from 

t 4 . 1TR. TO 

H h ai and club-moss¢ 1.600 mew 

3,041 liverworts; 5,600 lichens 10,665 fungi 


and 12,178 seaweeds These figures are for 
1892, but since that time many new species 
have been described, so that we may estimat 
that nearly 200,000 species are now known te 
mankind. This is a sample of the mar inter 
esting features which this book has ty offer 
Tue Srory or THE SUBMARINI By Lieut. 
Col. and Brevet-Col. Cyril Field 
Royal Marine Light Infantry. Phila 


delphia: J. B. Lippincott Company 


8vo.; 304 pp 

In this volume the author, why } , 
as a careful student of military |! 
given an outline of the 1t tory f ’ 
warfar dy ition from the t 74 
to the | nt day The absence of technicall 
t and diagrams is explained by the desire 

the author to satisfy the curiosit of the 

n in th street,” and provide amusement 
r the casual reader. In this aim he has been 
uecessful The work Is clearly written, the 
illustrations are ample for the purpos end 
is a story, the work is possessed of a decidedly 
stirring interest. It is not often that ar 
author can be his own artist but in th 


whole of the one hundred 
from the brush and pen 


present case the 


illustrations are 


| 
f 
fi 
| 
| 
H 
t 
| 
| 
| 
{ 
| 
; 
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; Wood-working st whi pro j tie S The’ single surface which is 
hi . yuld possibly b | formed of Baldwin’s vulcanized Japanes« 
ar ry theref th ope rf . 
Mac inery apy a pat silk-proof material, and which is colored 
ng sect Steamers. giving information| black according to the fancy of Mr 
aan ‘ i rized in all parts of the world.| Pfitzner, is laced on in sections and is 
( ( wood in a 1 ok contains a list of fleets of the prin-| held to the ribs by feather bone and 
Se r catalogue A i ine of the world ther follows - : 9 . . 
he Seneca Falls M’f g Co tory of passenger steamers giving most | tacks. A section 30 inches long is left 
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; : 7 each formed of three ribs 
Handy Reference Work for the Use 
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Your PATENTS | of Navigators, Yachtsmen and Stu- 
; Incor orate and BUSINESS | dents of Navigation. By Capt. R. M.|Slide in a suitable track made of steel 
: p in ARIZONA Pugsley Jersey City New Jersey|tube rails extending the whole length of 
) { : i cxings “por Paint Works, 1905. S8vo.; 202 pp (the outer section of each wing, i. e., 5 feet, 
I , Some idea of the importance of this wk}and allowing the sliding tip a 30-inch 
+ ' Any bank in A ,| may be gained from the fact that 30,000 cop travel. In their neutral position thes 
STODDARD INCORPORATING COMPANY, Box 8000 *** ne iat ieee ihr wing tips extend 15 inches beyond th 
PHOENIX, ARIZONA Se ce ee eee a eee a lend of the wing proper. When one is 
* and which dort not exist nh a mar n slid out the full distance (30 inches) be 
TT IS —, c ; : ‘ — for whol [/s!vond the end of the wing, the other is 
GRI IDER ruil ae cs Sua Zi cae bs ota drawn in beneath the end of the opposite 
an 4 umps. no valves. No| gator and the yachtsman and student hav wing. These tips are connected by a long 
piping neha og By Sie been considered with equal care, at tl same | cable, which passes over pulleys and is 
plest in c nstruction. most oficient a BL vove gpl bog te ra 4 “my 7 aressgites wound around the control wheel, so that 
W. F. & JNO. BARNES ©0., mtroduced as is known to be of reaj| 2en the wheel is turned to the right 
1999 Ruby &t., Rocktord, ILL 1¢ to those interested in na ibjects.| the left wing tip is fully extended, and ; 
, | It tilled with rmation which is of the ‘ay versa As the area of each wing tip 
. \ f Price | greatest possible value to any ship-master is 12144 square feet, when one is fully ex 
! PI n Veeder Counters ~~ : pes adbng Te ee a tales | tended and the other withdrawn there is 
1B pin . . = 25 la difference in lift at the end of the 
' Price. § , size. SICILY, THE GARDEN OF THE MEDITERRA-| wings of about 50 pounds at 40 miles an 
7 ag) 3 Will S. Monroe Boston hour, at which speed the machine lifts 
5 VEEDER MFG. CO L. C. Page & Company 1909. 12mo.; |. ; 
18 Sargeant St., Hartford, Conn 103 pp. Price, $3 | about f pounds to the square foot 
- : ge ee present volus i — ‘ .| The horizontal rudder in front and the 
. BUNS Ce th gh Si d g the past wint nd a | tail at the rear are mounted on two 
| rather extended study of the history and litera-|trussed rods extending about 14 feet in 
,: _ = the island rhe — the auc Mas) front of and 10 feet behind the main 
; d dk Bieoey-ne god, megs Borg a of ae | plan The horizontal rudder consists of 
-|tourists of the Garden of the Mediterranean |@ Main beam about a third of the way 
GOES Like SIxTY 1 to refresh tl memoric of tho who|from the front to the rear edge upon 
srivsunesixry SOO ; ay Ge the tou With these! which the ribs are mounted. These ribs 
“ SELLS ror SIXTY _ readers mind. it ha een | 
; . GILSON ceed . quia « iio wank or | are connected together by a light front 
GASOLENE . . P ; ; 
ENGINE ‘ 3 " r ; ss pop ar interest. The po = oe and at ured — by a 7 
or Pumping, Croom i ias placed special emphasis a cable The rudder is balanced. At’ i | 
Separetors, Charge, Vi og Mo. listinet ; al de Ps the s - ect peg right end is a double vertical lever, whict 
‘ 2 OP ildonetien bs mem : ’ : ” af car t- ‘ is connected by wires to a similar lever 
GILSON MFG. CO. 308 Fark St, Port Washingteo, Wis. re gps a ie Sici ians pease thei on the transverse shaft at the base of the ' 
— . mat ; istoms abits and institutior control column. The latter lever can be 
oy] that have eived the lion's share of tl *-/seen in the three-quarter front view of 
(\ C ses Br on — so my o a Ho age oe s ees the machine. A forward and backward 
oncrete “agit meg ising alg eve “‘Phte book sh ld movement of the control wheel depresses 
R ° f d C t command a considerable sal |} or raises the horizontal rudder. The ver 
} ein orce oncre e Dek MENSCH DER VORZEII Erster Teil.| tical rudder is connected to the control 
AND Der Mensch in der Tertiarzeit und im | wheel in such a way that when the wheel 
. ° Diludium. Von Wilhelm Bolsche i webtted ahead ta weitien’ wale tha cod 
Concrete Building Blocks Stuttgart Kosmos, Gesellschaft der ; : i" . : Tho 
Naturfreunde der is set to turn the monoplane The 
| _ >) bs ! ent American Supplement 1543 contains an oethageen ney - at Ip pen 4 eo ms - arn = _ — . ageing 
tar , York John W & stake a —_ te Be aaemk ties ingham simply worded and the refore popular account|ing a bicycle The vertical shaft of the 
S 9 ‘ Cloth, $ . ee eee a ee aoe of pr mustor Pupear ; The usual aqiier ~~ ‘| control wheel is mounted in a 4-inch bear- 
f elat ste tests ' nd sn eg A . on rear ecnge fy anche age ing in the supporting bracket, the trans- 
Scientific American Supplement 1538 gives the# coyeries and deductions to be drawn ther verse steering lever being just below this 
er destinies | bearing. Cables connect the ends of this 
e _ 1567, 1568, ” Tn the anawert »Q ery 12,165, by an inady lever to a similar one on the vertical rud 
A . = z ie tence we divided the ohms by the volts t | det In order that the length of these 
I) 8 u f reinf x ete n btain tt current, instead of dividing the! ¢aples may remain the same during the 
lid r . pe Br - a ite ae ee oo. ; we fore “and alt movement ol the control 
list Ki » error of ienoranc We thank our friends | Wheel, the bracket at the base of the con 
Scientific American Supplement 997 contains an their close watch of our Notes and Queries.| trol column is arched so that the ends 
wnt . Big Ph geen of the steering lever just mentioned are 
A NOVEL AMERICAN MONOPLANE. in the center line of motion The cable 
A ‘ (Continued from page 140.) |} that operates the wing tips, and which is 
culated through the bearings and the} wound around the circumference of the 
8 America crankshaft by a gear-driven pump A|steering wheel in a groove, is led by 
. te narrow Livingston radiator is mounted in| means of pulleys through the hollow shaft 
entific America front of the motor, a short distance back | of the control column It leaves the pul 
RR I ! = - , “s eaten Ga ain of the center of the plane. Two torpedo-| leys in the center line of motion, so that 
Ry g r ve a aot iad shaped gasoline tanks connect the two|/its tension is in no way affected by the 
Hicks, in whieh they sets of front and rear uprights at the| other movements of the control wheel 
$ » conerete area conter of the machine |The throttle lever for the carbureter is 
. , 5 f A an Supplement 1551 contains The single surface of this monoplane | placed on the side of the control column; 
En ena “ consists of seven sections—a central one/|a cable passes through this hollow shaft 
‘ and three on each side Both the spars} and over pulleys to the carbureter A 
see ee eee een ee the ain*] forming the front edge and the rear spar,; switch button for short-circuiting th 
“s ete block manufac 10 inches in advance of the rear edge, are magneto is also mounted on one of the 
. divided on each side of the center sec | spones of the control wheel This whole 
g tye ee tion into three 5-foot lengths These | controlling mechanism is extremely sim 
an Supplements 1575 3870, end spars are jointed together by sheet steel | ple and doubtless will be widely used in 
tar and crete, their sockets and are securely held in posi | the future, as we understand it is the in 
een ae ann rt] tion by cables, forming a double king ventor’s intention to give it to the public 
¢ ~ . le truss and passing over the king posts lo-| and not to patent it 
ks. . nforeed | cated at the junctions of the sections. The All the woodwork used in the construc 
a et Supplement costs 10) Cables are attached to drill rod hooks, | tion of this monoplane is of spruce. The 
cents which are quickly adjusted Bicy« le | spars and struts are solid and have their 
e.. ge Se matted fe or ee spoke nipples and eyes are made use of; front and rear edges tapered, while the 
oO a a er ee oe for tightening these cables. Heavy ribs|ribs are laminated. With the exception 
MUNN @ CO., Inc. extend from front to rear at the joints|of the motor, radiator, and steel cables 
$61 Broadway, New York City] of the various sections. These ribs are|the whole machine is finished black and 
J trussed by an inverted rib and drill rod (Concluded on page 151.) 
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Gasoline 
s Engines 


Built on fans simple tines. Typical engines for 
efficient service. Vertical, Horizontal ‘Portabie 
and Stationary). Skidded and Mounting Engines 
und Gasoline Tractors Water-cooled and Air- 
eooled. Sizes from } to 25-horse-power. For cata 
logue and all information address 
INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorperated) 


15 Harvester Bidg., Cnicago, U. S. A. 
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DESIGNS 
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INVENTORS are invited to communicate with 
Mann & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured, 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing as with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Ours ts the Oldest agency for securing patents; 
it was establishea over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
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Modern American Lathe, 
Practice | 
By OSCAR E, PERRIGO, M.E. 


Price $2.50 


COMPLETE book of 400 pages on The Modern 

American Lathe. Its development from the 
earliest times up to the present day; its moder 
form as constructed by up-to-date builders ; its gen 
eral and special classes of work ; the quantity of its 
output, and its marvelous accuracy 


Modern Steam Engineering 


in Theory and Practice 
By GARDNER D. HISCOX, M.E. 
Price $3.00 
T= is a complete and practical work of 487 


pages, dealing with the care nd management 
Engines, Pumps, Superheated 
Refrigerating Machinery Motors, Eleva- 
tors, Air-Compressors, and all other branches with 
which the modern Engineer must be familiar, 
Nearly Two Hundred Questions with their An- 
swerson Steam and Electrical Engineering likely | 
to be asked by the Examining Board are included 
These if studied by you w help you to procure a 
license. It is fully illustrated with detail engrav- 
ings, not to be found elsewhere. 


of Boilers, Steam, 


Dynamos 





Punches, Dies and Tools for 
Manufacturing in Presses 


By JOSEPH V. WOODWORTH 
Price $4.00 } 
PRACTICAL work of 


by nearly 700 engravings, being an encyclopedia 
of Die Making, Punch Making, Die Sinking, Sheet 
Metal Working, and Making of Special Tools, Sub- 
Presses, Devices and Mex or 
Punching, Cutting, Bending, Forming, Piercing 
Drawing, Compressing and Assembling Sheet Metal 
Parts, and also Articles of other Materials in Ma- 
chine Tools. Two Hundred and Ten Process re 
clearly described and fully illustrate 


oo pages fully illustrated 
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flights, in which he was able to 


get off the snow-covered ground within a 


short 


distance of about 100 feet. The machine 
is very speedy, and so far has shown ex- 
cellent stability On one occasion it 


whirled completely around when the vet 
turned too sharply, and 
it kept a level keel d 
running gear has 


tical rudder was 





yet in doing thi 





was not damaged. The 
broken will 
but otherwise the ma- 


been and have to be made 


somewhat stronger, 


chine has shown itself to be very strong- 
ly and well constructed. The novel slid 
ing wing tips used on this machine are 
quite different from the system of war 
ing the plane used by the Wright 


brothers, and from the first trial fligh 


at least they appear to be fairly eff 
Not until more extended flights have been 


made, however their true vaiue b 


determined 


can 


-—— oe 904s 


SMOKELESS POWDER. 


(Continued from page 141.) 


dry in ways—the cotton being di 


gested in 


some 


centrifugal wringers of a sort 


akin to those in which clothes ay wash 
ed. The atmosphere is intensely acrid 
and the stranger coughs in the iting 
air, to which the throats of the operatives 
seem to be indifferent When the cotton 
has soaked sufficiently, it shows signs of 


heating by emitting a dense brownish 
smoke It is 


running 


then tumbled into vats of 


water, and thers drowned” be 


fore being wrung out in another mechani 


cal wringer. The cotton, before itnno 





ent, has become an explosive, in fact, is 
A Complete Electrical ite, pyrite. "1s sn 
p quent stability and value as a propellant 
Library now depend upon the thoroughness with 
which all traces of the transforming acid 
i. T. O'CONOR SLOANE | , “ ” , 
By Pro R jare extracted from the “pyro,” as it is 
An inexpensive library of the best books on Blectri- | , ly cal 
city. Put upin a neat folding box. For the student, |©O™MMOonly ca led. 
the amateur the workshop, the electrical ens neer | To this end, the “pyro” i next put 
schools and colleges, comprising five books, as follows ; 
Arithmetic of Electricity, 138 pages pie FL | into open tubs, loaded upon a flat car 
Electric Toy Making, 140 pages : - — —_ 
ant a “i to ste zy tanks re f 
How to Become a Successful Electrician, 189 pages = 1.00 I< rried a eaming tanks, I : um 
Standard Electrical Dictionary, 682 pages .. ..... .00;} two days it is boiled and boiled to extract 
Electricity Simplified, 155 pages. ° 1.00 eee: : , ’ 
Five volumes, 1,300 pages and over 450 illustrations. the major part of the clinging We 
4 valuable and indispensable addition to every library. know we are dealing now wi x 
OUR GREAT SPECIAL OFFER,—We will 2 : 
| plosive by the sharp reports that come 


send prepaid the above five volames, handsomely bound 
in blue cloth with silver lettering, and inclosed in a neat 
folding box, at the Special Reduced Price of 85.00 
for the complete set. The regular price of the five 
volumes is $7.00. 


The New Agriculture 
By T. BYARD COLLINS 


i2mo, 374 Pages, 160 Illustrations 
Cloth. Price, 82.00 


This valuable work sets forth the changes which 
have taken place in American agricultural methods 
which are transforming farm life, formerly so hard, int 
the most independent, peaceful, and agreeable exist 
ence. Farm life to-day offers more inducements than 
at any previous period in the world’s bistory, and it is 
calling millions from the desk. The present work is one 
of the most practical treatises on the subject which has 
ever been issued. 

The latest and best book on the subject. Contents 
I. The New Call to the Farm.—Il. The New Soil 
Irrigation.—III. The New Fertilization.—IV. 
Transportation.—V. New Interests.-VIl. New Crea 
tions.—VII. New Varieties.—VILl. New Practice.—IX 
New Machinery.—X, The New Inspiration 


HOME MECHANICS 
FOR AMATEURS 


By GEORGE M. HOPKINS. 
Author of ** Experimental Scienc 
12mo. 370 Paces, 320 Illustrations 


Price, $1.50 Postpaid 


The book deals with wood working. household orna- | 
ments, metal working, lathe work, metai spinning nar r 
working; making model engin »s, boilers and wate 
motors; making telescopes, microscopes, and 
logical instruments, electrical chimes, cabiners, beils 
night lights, dynamos and motors, electric light, and 
an electrical furnace. It isa thoroughly practical book 
by the most noted amateur experimenter in America 
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Electrician’s Handy Book 


By PROF. T. O'CONOR SLOANE, A.M. , E.M., Ph.D. 


13 Handsomely Bound in Red Leather, with Titles 


and Edges in Gold. Pocket Book 
Style. Price $3.50. 


THOROUGHLY practical reference book of 768 


‘}do not 


jenough of the 


bonens under the car wheels as they pass 


anon over small bits of nitrated cotton 
Next the stewed cotton is taken to the 


pulping house, where it is pulped and 
poached like the 


making. The 


materials used in paper 


water is changed often 





and after twenty or thirty hours’ work 
ing, the “pyro” is quite freed of the last 
trace of acid. These various operation 


undo the nitrating. The cher 


|cal metamorphosis accomplished in th 


|cotton by the acid is permanent, and the 


boiling and washings serve only to re- 
move spent and unabsorbed acid. The 
slimy pulp is now put throug » “wet 





machine,” coming from the rollers in 


containing about 40 per cent of 
Thence 
, 


house, where all but a small per- 


| flakes 


t goes o the dehyd 


| P 

| moisturs 
rating 
centage of the oisture l extracted hy 


ucessi applications of ressure, and 


efore if ea 
spirits behind to form th 


needful solvent when ether added 


The ether is poured in and the stuff is 


ground and mixed in a mechanical 
kneader. After half an hour’s working 
the material resembles damp cracker 


crumbs. Chemically, the “pyro now 


solvent and has undergone another 
| change, requiring only the proper amour 

of pressure to produce homogeneity. The 
“colloid,” for such it is, is then pressed 
into cakes weighing fifty pound hict 
suggest soft rubber and are dully reson 
ant The stuff is no longer whit but 
look like yrupy maple sugar The 


pages, covering the entire field of electricity 
Contains no useless theory. Everything in it 
the point and can be easily underst« 
dent, the practical worker and the every 











ing electrician. The advanced electr neer 
will also receive great benefit from its perusal and 
study. 

! k nt on 


GA special circular describing these 
rat. 


GB” Any of these books sent prepaid on receipt of price. 


MUNN & COMPANY, Inc. 
Publishers, 36! Broadway, New York 


lit issues in 


amber-colored cakes are then subjected 


to a heavy pressure and the plastic stuff 
through collander whence 


eords like 


forced steel 


aroni 





Again, for the sake of more perfect union 
these cords are pressed into a single. com 
pact cake, and then the pla s is 


(Continued on pag 157.) 
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FREE Wt! ONE YEAR’S 
SUBSCRIPTION TO 
POPULAR ELECTRICITY 


This electric en- — 
gine is not a cheap 
cast iron toy buta 
rfect engine 

muilt on scientihe 
principles, with 
speed control and 
reversing lever. 
Runs !000 revo- 
lutions a minute 

on one dry bat- 

tery. Amusing 

and instructive 

for you of your friends. 

The ambitious worker of today— whether he is engaged in 
electric al work or any other industry, cannot find better 
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(Continued from page 151.) 
placed within the cylinder of the powder 
press. 

Under an impulse of from 4,000 to 
6,000 pounds pressure to the square inch, 
varying with the size of grain, the pow- 
der issues through dies in the form of 
an endless snake of pale yellow, perfor- 
}ated from end to end with a concentric 
|group of circular passages. As the cord 
|comes from the press it is cut into grains 
| of uniform length; the size of these units 
and the number of perforations depend- 
ing upon the caliber of the gun. The 
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acid, so too is it with the ether-alcohol 
solvent; the stability of the powder de- 
pending upon the degree to which this 
volatile is extracted. Some of this solv- 
ent is removed by distillation, and thou- 
sands of dollars worth of it are recovered 
annually and used again. The final stage 
of dryness is reached by storage in dry- 
ing houses, the period varying from six 
weeks to six months according to the size 
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of the grain. Then, after being tested 
by actual firing, and mixed with grains 


| of other groups to secure a desired aver- 


age, the powder is put up in air-tight 
tanks ready for issue. The object of care- 
ful sealing is to arrest the escape of the 
remaining solvent, which acts as a deter- 
rent and prevents the explosive from be- 
coming too quick in its burning, thus 
serving to check the development of sud- 
den and dangerously high pressures in 
the gun. 

Smokeless powder can be dampened, 
and, provided it does not mildew, is as 
good as ever if properly dried again. After 
eight or ten years the powder becomes 
unstable and even crumbles, but it can 
be sent back to the factory, be reworked, 
and turned out once more a good explos- 
ive at an outlay of only one-fourth of its 
original cost. This is proof of the inde- 
structible nature of its base—pure cellu- 
lose—which however defies the cunning 
of the chemist and holds secret the ways 
in which sunshine, oil, and atmosphere 
work mysterious differences in the min- 
ute cells of each delicate filament. The 
cotton from Georgia does not make the 
same powder as that from Alabama, and 
the blooms of Tennessee give us the best 
propellant. The problem for the manu- 
facturer is to combine these various 
growths, so that he can make the nearest 
approach to a perfect and uniform pow- 
der. Each lot of powder has its own 
characteristics within limits; and a sam- 
ple of each lot is kept under continual 
scrutiny in a surveillance magazine so 
long as any of these lots are in service. 
Daily, these telltale samples are exam- 
ined. If changes of a vital nature are 
detected, information is at once dis- 
patched to every ship upon which the af- 
fected powder is carried. 

Though smokeless powder has proved 
a boon, still it has one serious fault which 
has not been effectually overcome; its 
explosive temperature is quite 4,500 deg. 
F., and this is nearly twice the melting 
point of steel—the material from which 
we make our guns. The development of 
this intense heat is merely momentary, 
yet it damages seriously the bore of the 
gun if the hot gases escape past and 
ahead of the moving shell, because they 
act like the flames of a powerful blow- 
pipe and sear away the rifling surfaces 
of the weapon. Here is a problem for 
the chemist... Smokeless powder is not as 
easily ignited as ordinary gunpowder, 
neither can it be detonated by a blow, and 
a small quantity of the old black propel- 
lant is added to each charge to facilitate 
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itions The relative posi- 
arth,. the planet, and the 
unction or o] pposition, may 
straightedge; or the date 
unction or-:opposition may be 
this means It should be 


dates are usually some- 


those which are given in 


ween Greenwich noon of 


» next 


rABLI 


Greenwich Time 


sitior Conjunction 


8.58 Jul 11.79 
16.17 Jan 11.71 
26.87 Apr 16.62 
30.7 Oct 18.71 
S¢ 7.21 

Sisal Feb 12.00 (inf.) 

Nov 26.04 (sup. ) 

Jan 25.87 (inf. ) 

May 1 (inf.) 

Sept g inf.) 

I 16(sup.) 

ee ae Jul 19.17 (sup.) 


Nov. 12.08(sup 
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FOR THE NEW QUEBEC 


BRIDGE. 


fron page 148 ) 


290 feet necessarily in 


a cantilever, and if 


ers of a suspension bridge 


at catenary, requiring 


ind expensive cables and 


great height of the tow 
Forth Bridge has 
aring upon its rigidity 


ow height and narrow 





the weights is shown in 
our steel to b 
b B lg I 
ig 
tima la 66.000 
i length of OO feet j 
vord ! narrow 


would require the en- 


amount of 24 tons o 


Forth Bricge required an 


0 tons of carbon steel 


It is true that the train 


the Quebec Bridge are 
as heavy; but it is well 


} 


the weight of steel in any 


span does not increase in 


same proportion as the 


->-?-. 


NEW OVEREEAD ELECTRICAL CONSTRUC- 
TION ON THE NEW HAVEN RAILROAD. 


fron page 140 ) 
the Westinghouse Com 


rht locomotive, 


perating its whole serv 


passenge! from New 


Haven, a distance of be 


and eighty miles, entirely 


if its cor ruction§ the 


three mil f electrified 
Woodlawn and Glendale 


Stamford, was one of 


geous and costly experi- 


er undertaken in the 


electricity The story of 


difficulties with which 
to contend n develop 
) its present perfection 
time keeping in opera 


busiest four-track rail 


world, has been told from 


in considerable detail 


columns. To-day this electri 


vith the regularity of a 
judged from the fact 
through breakdown of 


locomotives are shown by 
operation. to be 100 per 
ere the delays under oper 


locomotives 


gained during the past 


ars has revealed to the 
features in which the elec 
apable of improvement. Par 


true of the overhead 


luded an page 155.) 
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RAPID passenger car owners 
who are making big money 

Write us about your own locality 
and our expert trafic service de >part- 
ment will outline a plan for you and 
advise you w hat kind of car to buy. 
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money. Write us TODAY. 
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er. With il figures, Contained in SCIENTIFIC AMER-| described, columns, main cables, and 
ICAN SUPPLEMENT, No. 641 Price 10 cet 1 e| P p Pp . 
had at this office and from ail newsdealers. main pipe hangers, is at all times dead, 
none of the current being allowed at any 
FR j Cine to pass through it—a feature of the | 
= greatest importance when it comes to the| 
. =", SALESMEN 1 . 
|question of making quick repairs to the} 
Earn the Biggest Salaries of any class »: lh tele ieen ih A ites 
of men in the world. Over 600,000 employed line, or of adjusting the set of the cables. 
in the Unite tates an anada, The de- . _— he treme — -f ‘ 
mand for good Salesmen exceeds the supply. | Atta hed below the transverse horizontal 
We will teach you to be one bymailandassist | members of the pipe hanger are four por- 
you to secure a good position through our 2 : 
FREE EMPLOYMENT BUREAU. |celain insulators, which are adjusted so 
fe receive calls for thousandsof Salesmen and have jt 
assisted thousands of men to secure good positions or better sale- as to lie vertically above the four tracks; 





A great many of our graduates who formerly earned $25 to 
onth, have since earned from $100 toas high as $1,000 a 

Thousands of good positions now open. 
© one of them or increase your earnings our 
f The Grip’’ will show you how. Write 
Address nearest office. 
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( Y ansas City Minncapelis, San Franciseo,Atlanta 
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* smallest screw are given, and the de- 


re written in language easily compre- 
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(Concluded from 154.) 
which in the existing line 
and decidedly costly 
struction. In addition 
| nature, the overhead 
have 


found 
| 


pag: 
is of ¢ 
of con 
expensive 


work, 
massive type 
to its 
line was| 


rigidity; 


present 


to unnecessary and 


lit was decided that before extending the 
| work to New Haven, it would be wise to 
|}build a mile of experimental line, em- 
bodying the improvements suggested by | 


| 
experience. We two photo 
| 


}graphs and a diagram which clearly illus- 


past present 


trate the character of the new work. In 
the old construction the line is carried 
upon massive steel bridges, spaced 300 


feet apart, each bridge consisting of a pair 
truss 
trol- 


steel 


supporting a lattice 
the tracks. 
hung pair 
cables by 
the 
catenary and fastened to insula- 
attached the the 
The trolley which 


of columns 


which spans four Each 


ley from a of 


| 
| 

| 

; ‘messenger” 
I‘ of triangles, 
} 

| 

| 


Ss 


wire Is 


means of a series 


messengers being hung 


in a true 


tors to top of latticed | 


| truss¢ wire, is main- 


5. 


Fiadinadl in a horizontal position, passes be- 
| low the supporting trusses. The whole | 
jof thi system—messenger cables, tri- 
| angk s, and trolley wires—is charged with 
| current at the high potential of 11,900 
| volts. 
| In the new system a successful attempt 
|}was made not only to lighten the con 
| struction but also to provide one whose 
appearance would be lighter and more 
graceful Furthermore, the cables and 
wiring have been so arranged that the 
main carrying cables and the main pipe 
|hangers are not charged, and the only 
llive portion of the work is the catenary, 
trolley, and contact wires. 
| By reference to the engravings, it will 
be seen that the place of the massive 
bridges is taken by a pair of relatively 
slender, tapering, columns, which are 
}eurved inwardly until they terminate 
| above the centers of the outside tracks. To 
| hold the columns in a vertical position and 
prevent their sagging under the load of 
ithe cables, a length of steel pipe, trussed 
with wire, is introduced between the op 
| posite incurving ends of the columns. The 
duty of carrying the wiring falls upon 
two 11,-inch steel wire cables, which are 
secured at the ends of the latticed col- 
umns, and extend continuously through 
jout the whole line. Depending from 
these cables at intervals of 100 feet are a 


| series of main pipe hangers, each of 
| whi h consists of a horizontal 3-inch pipe 


and this feature of adjustment is one of 


the great improvements of the new over 
the old line. Upon the insulators are 
strung the four steel track messenger 


catenaries, below which, 





vertical pipe hangers of graduated 
lengths, is the copper trolley wire. An 
‘nch or two below the trolley wire, and 


‘supported therefrom by steel clips, is the 
| steel contact wire, against the under side 
of which the collector sfioes of the locomo- 


tives bear with an upward pressure of 
}about 25 pounds. The method of attach- 
ing the contact wire to the trolley wire 


at points intermediate with the points at 
which the trolley wire is itself suspended, 
provides a system of equalization which 


carried on short 
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You’re Using the Wrong Coal. 
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Try these simple tests on the coal you are using : 













How does your fit 
and then its heat ? 
crumbling 


You SHOULD USE 


Crack open several 
scales or brown deposits appear between the layers, they are sulphur. 


being practi = free from sulphur, makes a pure red and yellow flame. 


you can pick out 
ill not burn, and 
burning ft 
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and specia 
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States and Canada or shipped direct in bags, in 


Writ 


prices and further 
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Does 
Is the coke 
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vad for iron or ste and absolutely pr Webster 
ng Coal is practically free from sul 


bh 


events good welds. 


t the cok e of the fire. If it is dark 
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which when burned over, 


e formed around the edg 
rumbly, the coal contains much dirt. 
hard gray coke, of even grain, 
steady fire 


i cle it 
a hot, 
blue edged flame indicates Webster Smithing Coal, 


sulphur 


ok closely at your coal-pile and see how many pieces of dull gray 
just from the surface of the pile. Slate is not coal. 
it keeps the coal with which it is mixed from 
eely. Webster Smithing Coal contains no slate. Itis pure Coal. 
‘* drops 

the coal is low in heat efficiency—is not adapted to smithing. 
time, because it is all pure heat-giving coal, specially selected 
lly prepared for smithing 
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Id by local coal di where in the United 
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Apparatus anc Materia! 
THE 
Hanson & VanWinkle 
Co., 
Newark. S.J. 


109 North Canal 8t. 
Chicago. 


























mar, Pens for All Purposes ] 


Perhaps you're an artist, 
or an engrosser, a book- 
keeper, a student, or just 
an ordinary letter writer— 
there's a 


STEEL PEN 


for you. Points are delicate 
justed and smoothly grour 
sample card of 12 different 
terns sent for 6 cents postage. 
SPENCERIAN PEN CO., 
349 Broaoway, New York. rs 

















=" TABLOID’ Soausty”*| 


They do the best and the most work 


An Helpful Booklet 
Dealers 3 5c. 


mailed free 
BURROUGHS WELLCOME & CO. ,45, LAFAYETTE ST..N.Y 












Looks like a diamond—wears like a dia- 
mond—brilliancy guaranteed forever—stands 
i like a diamond —stands aye t B s 





only in ® go 
ously reconstruc ted 
Sent on approval. Write for our catalog, 
it’s free. No canvassers wanted. 


REMOH JEWELRY ©v., 458 N. Broadway, St. Louls 


FRIN 


TAPES AND RULES 
ARE THE BEST. 
or sale everywhere. Send for 
Catalog No. 1 
LUFKIN RULE £ oO. 
Saginaw, Mich.. U.S.A 
New York and London 


gem, rot an imitation. 
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